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[fihfcSCl] 3' -5' oc^y^^l/T—tffl&tt&^-rSW^ttDNAjK 
U*^ — fefCDT^ 31* VI (Exol) ««%^"TSDXEXXXH (D:T 

^.7t^*>^, E:$Ol/*^>fiK H:fc^^^>. X:ftt©r5;t) SHE© 3 

«jiaix«:»*3aisa«©©jiMSDNAjKy 

DNA-&jfc3*£ : 4>fc<fc%2 OJ&g/# 

JM^cfitt:pH8. 8(2 5TCT?0>«lJ£te)K:T 9 6HMlt'10%g 

[»#«4 ] Tiaaft^wttR&^-t^ii*^ 3 ga«©w*rt£DN a # y 

pH8. 8(2 5X5^<oafeffl)K:T9 51C, 6 «ria©»«T? 6 0 
S7^;WJ^ DXEXXXH (D:T^^9*>*» E:f/l/*5>SK 

^ ; mum 

DNA^lS:'>^<tt.3 OtI/# 

**gcJfett:pH8. 8(2 51CT*ffliti)tCT9 51C, 6TO®aT'6 0%^ 



1 



mH# 2000-3109103 



#2 000 — 138796 



S? > £ T * 3r >mtCggl b t=.m^ 6 D N A U :* ^~ 

[ft 3^ 9 ] ffi#I#* 2 K|B*<5!>y ^ ^ MB'*!*, tl4 7#@0t^f 
> n S/ > Kiel* b fc*f*g 6 fB*(Z)if^44D N A # U * 9 — £<. 

W##10] B2^J#-^2lCSB*<DT^7^»J*. fl47#g©t^ 
^*;>&T9->K:««lbfe»*«6fi*©W»ttDNAJKy — e. 

[f^ll] MB^I##2lCSa«CDT^ ;iS?J*> ^147fi©t^ 

*;>icflitsibfc»#3S6fe«©w*rtSDNA*u^9-"e. 

[M13] 3' -5' x^V55^l/7-f^tt?:ftSfittDNA 
jKU^^— ^©T^^miB^I*. x^rVl (Exo 1) IRtSSr^-rSDXEXXXH (D: 
yT.K^lfyWL* E:lffr$$>m. H:tXf^X X : ftS<Z>T ^ / ^) ffi#l<Z> 

D N A-a-^S : 'Pte < £ % 2 0 

H&£5£&: PH8. 8(2 51CT'fflilM)fCt9.51C, 6^Mit*l 0%# 
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m&mi 5] TSB31fl:^»ttK«:^-rS*3EStlfe©»ttDNA3Ky^ 
D N A^SS : {J>& < il =fe 3 O SS/# 

^ft:pH8. 8 (2 51Ct*©I^i)lCT9 5TC, 6tMlt6 0% 

y ^ y^gB^J : @B^#^2KliB«©y $ /MS^JtfJxdf V 1 (EX01)M^£-£;£-r 
5T^;t®OT, DXEXXXH (D:?^/^^^, E:^^^>^ H:fcX^ 

D N A^^ll : < H % 3 0 

:pH8. 8 (2 5T)T*©$J5£ffi)lCT9 6HM1T*6 0% 

[ffr&gl 8] /<^^-^pLED-MIt)b<ttpBluescripta3feCD^^^-'e 
fe-5^^1 7fB«©»^Mmx.^^3f-o 

[ffi^^2 0] ^g^SWIfij^xS/iy S/T * =MJ (Escherichia coli) "Tr& 

[»^2 i] »^2 omrnvmrnz-MMzmmv. mmmfr^mm®. 

[M2 2] DNA^Silb, ^7>fV-, dNTP, «^ 1 

~ 1 2m*i**v*Hcis^©Wif& , I4DNA3}<y * ^— Zl £ iC <fc y ^ 
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7 a v - & # « 2 * t d n a ^ >f? - # & &m -t z> z. t & m m t -r & mm 

o 

^5 210^7^7-, dNTP, 33<fctfff:£^l~l 2 ©^1**1*^82*0) 

t^sagc^'fv-, dNTP, »^i~i 2m^*i^icfB*©S#&'& 

[i^2 7] -^©y7-f7-W®^7>fV-©DNA#S4^ 
T'$S2g©^7>fT-, dNTP, ff:£^l ~1 2 ©V^ ^4x^^13^© 

BSA, #>f*>eiHS!*ttS!U ftffttu Wi»ittDNAd<'J 
^^-if©7KU^^— If^'ffi&tf/Xtt 3 ' -5' x^yjt* ur-ifiStt&Jfli 

[M^^2.8] 2 ©V%-T4X*^C|H*©W^DN AjKU J* ^ 

— if £ l £ ti £ ^ £ * i: "T £ D N A sK U ;* 9 - 

[f«Jg2 9] DNA^iltbT, ^MiA^7>fV-, dNTP&tf 

i~i 2 © v^*i#Jc»«©if3M£D N ajKU ^ - i: 
{Cj:y^7>fV-^#fi3ttDNA^7>f , 7-#^^nri:$:#^h 

[f^3 0] ^M#A^>fV-, dNTP, JUHMfcgl ~1 2©V> 
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[0 0 0 1] 
[0 0 0 2] 

tt^£UT, if— • 7 PT^rJ j^y* (Thermus aquaticus) &5f£<DW^l£D 
NAjKU^^--^ (Taq DNA polymerase) ^if-V* • IJ'-^r-f A^. (Thermus 
thermophilus)ffi5(5©M'ffiDNAJi<U^^— €(Tth DNA polymerase)^ if (D?o 
llM^I^^SWI^ttDNAjKU^^-lfT'feSo PollSDNAatflJ 

[0 0 0 3] 

fiif|R»Kfi8ft*©aMi:i*Kti*DNA3KU^9-^ Mx-tf/MQ 
ny%7<*- 7y*-b-^(Pyrococcus.furiosus)ft3fc©B«ittDNAd<y^9--S( 
Pfu DNA)K^7-€;W09 2/9 6 89M. W5-3 2 8 9 6 9 
-^^#)> if—^n y • y h^y>^ (Thermococcus litoralis) ft^fccDWIfc 
&DNA3Ky fe? (T i (Vent)d<y ^^--fe*. 4f H¥ 6 - 7 1 6 0#^i) 

/Mnn^A^' (pyrococcus kodakaraensis) KOD1 ( 

IB£ :Pyrococcus s P . K0D1) fi^©Bi^ffiDN Atf'J * 7-t*(KOD DNA 
;jfy*^-i£; #|§5p7- 2 9 8 8 7 9 #^=§8) £>*lT = 3*l*>> 
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aMDNA3Ki;*^-1?tt3* -5* x*y 1/7 -i?*Stt (Proof reading^ 

m*n%h, «»©*y&#is©iEflM£ttv\Taq DNAJKy*^— t?fc£©poii 

[0 0 0 4] 

3' -5' x^py** l/r--^tSft©^$^K#bTVNSZl2l^#^.^tlS 0 
t-fcfc*^ PCR^C^^-rv-^if*^©3' -5' x*y3l*l/7-1?tStt 

V^„ a MDNA3KU^^-^tt#-^>^^Rl^^3' -5* X^fy* 

©3tv^<fc^^%pcR^l^«^c»»^:^fcl^bTv^*^:#A.&ns. 

[0 0 0 5] 

3' -5* x*y** l/7-iz^«©f&^£*BoTV>5DNA3ffy 
7^/^SB#J4nc&, 3' -5' x*y*? 1/7— l£?S{£#83ilcW^LT^S£: 
JB*>*l6*KKl*#S*lfcT5y-»«* (EXOI (SI) , EXOII, EXOIII) 
&LTV^Z:£#*ne>*Vr^&o EXO ^ fcJlXDXEX^ f -7(D:7X/'?7^> 

T^-^^e^-rSZ^JCioT. x*y**U7-i??Stt&***fctti:ff# 
©lJ^TUlte^T^6r£##£2*lT^<5 (Kong P> (1993), J urnal of Biolo 
gical Chemistry, vol. 268,1965-1975) . bfrb&tf^, X*V3*l/7— # 
^SS:^Xttl^©lJ^TKH£^$-frSr^lC<fc*A BiDNA*^^-* 
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[0 0 0 6] 

SP,IC, KOD DNA#D *^-l£lc£ttS_tfBXDXEX^-:7©XT^3*l 

-^m^mmmizmm^^n^n^nx^^ c&m*i o-4 2 s 7 1# 

r©^lc<l:Sfc, 3' -5' x=*v*?l/y-1??£te*M&T-r£i::o 
So bfetfoT, Zl©^^S:m^SlCttjE?i'ffi^«&t>tl^V^gK:3' -5' 

x^y** uy-if?Sffi©&Tbfc?a->£Mv^;i£:#fiII£:fc£.. b^b 

-®^C<koT#e>tV^^ ^SKOD DNAJifU^^-if© 
mi 4 2#B©>f Vn>f 2/>S:^* ^ >lCgg|bfc^M#( I Q)^ ^ 
@& b I K) &rf bfc 3 tf-|SC©<£v> DNA>?> (Difilisptf&'f b 

©I^Wil&oTV^ (03) . 

0-4 2 8 7 l#^#lC«ktllJ, ZKD^SsfeJBV^I&yiCfcV^ 
3 ' _5« x^V JL>7 l/T-if?Stt (proof reading?gffi) ©_t#bfe^Mft& 
#SrfctefflirCfc<5o dCDifctt* I©^^oT»SFiiKOD DNA 

[0 0 0 7] 

*»»te)tt*Wife*ftt*fe«)KOD DNAatfU *9-1?©«*©3ei* 
tt&fBKU **fcf*£Sfefc*&** EX0I««*©XDXEX^-7(Z)^4t^> 
»fre>»*.T4oB©fc:**-2>>3» (14 7#@;«T, Hi:^t)S:a^ 
(DTS.jmizUmtZZ.t.KJ:*). *£*fc5££<D3' -5' x*y * * l/T-lf 
PCRW&tfiEtttt&iS-rWjlftttDNAsKU ^^-^Stft^ffi^* 

EXXXH^-?*:^) = 
[0 0 0 8] 
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(1) 3' -5' =.*VX>7 UT-^t£n$:m-tZ>mm&DVl AtfV *7-V<D 
y^/ftSHW* l^Vl (Exol) M^^^-tSDXEXXXH (D:7*/\ 0 ^=¥>^ 

1) ©fittDNA^'J)l7-t* 0 

(3) Tmmit^m&n*:m-tz> (D ©w^DNA^u^^-ifo 

D N A&f&&m : < £ % 2 0 

i^tt:pH8. 8(2 5"C"^(DiB!l^lt)lCT 9 51C, 6W«tlO%« 

(4) Tfasfls^wttM^^-rs (3) 0>w!i&ttDNA>}<y *^--t?o 

DNAMlI:^<tt)3 0&S/# 

i^t: PH8. 8 (2 51Ct'©Ift)i:t9 6i«aT'6 0%g 

r ^ j wm¥\ : ia#i#-i§- 2 izmm,<DT$. j mmmo^* v i (ExoiHWfi&^-r 

£7$ /MB^J*. DXEXXXH (D^X^^®?, E:£Ol/#^:v^> HzHX^P 
X:ftS©T^y^) IB^J©?*^ H*^>£fffi©7^ >^tCg&L£:7 
^ J WMM 

(5) Tiaafli^'ffiMSr^-rS (3) ©WII&'KDNA/Jfy *^-i£ 0 
D N A^SS :^<t%30 

|^ft:pH8. 8(2 51CT*©M^lt)iCT9 5t:. 6 B^CDflLST* 6 0 %^ 

(6) BB^J##2tcia«©T^ 7MB#I** I14 7#BOi:^fy>iW 
5*?>m* >f)i*$yWt* fns/>, 7^— fttfr/i/^r— >©^"3* 
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^>^fCg&bfe (6) ©WHftttDNA-jKUjl^-i?. 

(8) @B#I#-if2 JCIB^©7^ >>«BHW, iHTtBOt^f^^^^^ 
$>mizm&lst=. (6) ©IMIM£DNAjtfy*9-1?. 

(9) IB#I##2lcfB^©7^ smW&W. I14 7SS©t^f^^Di/ 
>lCM«lbfe (6) ©W^DNAtfU*^--*:,, 

(i o) m^M-^zizmmor^ smmntp. 4 7#g©t;*^>£7^ 

^>ICfilbfe (6) ©»ittDNA)}fU^7-^ 

(12) mm^zizmmor^^mmn^ fi4 7#@otxfy>5:7^ 

(13) 3* -5' cn^y** uT-nm&zm?2>mm&BKA#v a 

<DT$ Jmrnm*. X^pyi (Exo 1) M^fe^^SDXEXXXH (D:T^.A^^r> 
W.. E:>fJV$$yM. H:fXf^>, X:teafc©y^7 80 BB#J©e>*K fcX^ 
^>#tfS©y^ y^lcggl^tifeWl^ffiDNA/KU^^-lf £=r- Ki^it^ 

o 

k-ts (13) (Dmtto 

f^^14:pH8. 8 (2 5TCT?©$l5£'ffi)lCT9 5*C. 6l|MlT'10%g 

K-TS (13) ©3t^*„ 

D N A^J&j£& :'^<i:fe30 

£&3c5g4£ : P H 8 . 8 (2 5tt*CDl^I)ICt9 5t;, 6^©^IT'6 0% 

t ^ y»fiBai : @j#i##2 »cffi«©r $ yMPHoa^v i (exodm^^^-t 

57^;Wf, DXEXXXH (D:7:*A^3r>^ E:40l/#^>^, H'.fcX^^ 
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k-ts (13) omfc^-o 

i^tt: PH8. 8 (2 5TC-e<3D?TO5t'fiiHCT9 5^. 6 »^at* 6 0 % 

(17) (13) ~ (16) <D^iTftfr<Dmfc**ftl%'<9 Z-lzMAZtlTte 

(18) /<##-#pLED-MIfc L< ttpBluescriptffl^<Z)/<##-T&S (17) 

(19) (u) (is) (Dm^mm^^ ^ -^m^xm^mm^mn 

(2 0) ft^ffll&tfxS/xy l/T ■ 3'J (Escherichia coli) -e&Sff^tgl 9 

(2 1) (2 0) ©a^X*fflliSS:«#b, &WJ»ttDNA3KU^ 9—^ 

£ t§liittD N A aK y * 9 - "fe'O^^^o 

(2 2) DNAS:iSi:U ^-f^-, d N T P> (1) — (12) ©V 1 * 

•Ttl^^Wl^ffiD N A aK 'J * 9 - if $ iiS Zl i: iZ J: U ^ -f V- $ 

-ftTDNA^9>fv-#*«»S:^"r«-ifc«:4#«i:^*«»*«*as. 

(23) :^>rv-#2g<z>*-y wraot, -jsmodna 
(2 4) ini»fej:wai&»y3i"r (22) <z>&a*ra:#&. 

(2 5) -*0^5>f7-^ffi*0^5>f7-©DNA#fi4j««Tf*6 2gffl 
-f^j^^^ dNTP. fc<fc0 (1) ~ (12) ©V*-f;ft;fr©©*MtbNA3Ky 
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(2 6) -^CD^^-fV-3b^^©^^>rv-©DN A#;g£j&ir£&§ 2M<D 
^7>fV-, dNTP, (1) ~ CI 2) ©VN-r^^<Z)lSl^ftDNA3}fU^^- 

(2 7) -]&(Z)^7>f"7-A^©^7>fT-©DNA#fiMt*fe5 2l0 
^9>fV-, dNTP, (1) ~ (12) ®Vtt*ttfr®Ift!Nri£DNA2KiJ 

(2 8) (1) ~ (1 2) <DV^*i;fr©WitStf£DNA/Ky *^-i£ £ lgJSU:^ 
(2 9) DNA^ililU, f^iA^7>fT-, dNTPM (D ~ (1 

A2f2£o 

(3 0) ^M^A^^fV-, dNTP, JkXf (1) ~(12) ©V^l**!,^©© 
DNAiKU;*^ - if^/uT* ^SrtS: £ £ a-g^M^ Affile 
[0 0 0 9] 

*^lC^V>Ttt, 3' -5' :n3fV2* by-iffSffifc^-rSlMttDNA 

M£7^ ^icgfttsr illCj; »J, 3' -5' xapV5t^ 

H^t, KOD DNA/KU * H E^M#( 1 4 7f B0tXf 

^^ICggDfc^tfHD^Utt (l 4 7Siffl^fi?>m^7^>l 
Kg&) ttf4SKOD DNA/KU — tflCj£^T3' -5' x^py**!/ 
T--^?Stt^- ; etl^tl2 5%, 6. 2 5%gStfiTOfe (02) „ 

#$gi£jc;jsv^, 3' -5' 31*);*? ut— -tzwrnnv 
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sr^icfcoT, #tc&v^if-gt©DNA;fre>0PCR^^c;i3tt5^^£fa 

H|gS, KOD DNA^U^7-t*HE^(14 7#@ffik^f 
*S>$lCg&). HD^ft (14 7#g©fcX^^>^TX7N°^^r>^{CS 
&) , HYUft (1 4 7#BCDt^^^>S:^-ni/>JCS^) &tfHA^||# 
(1 4 7#B©fc:;*^^>£7^x >ICS^) tCfe^Ttt, PCR»±#S: 
^feSZL^^oTIM-e^o^ (03, 04) c r*t<^l4#©-pt>, #lCHYlCfc 

v^T^ix^y5^^ l/T--fe*?Sffi©^^<BTttM.e>ti^^ofe3i:3b>e> (02) 
, gtDXEXXXH^-^CDfll 4 7 #g <D \L *3^>&x3f V 2 V 1/7— fe**£44© 
9ftil i: b T P C Rawsfefefr-T 5 ^« *fio T v> 5 r £ V X V * 5 o 

* *V^>f X0DDNA©JtipglCi3V%Ttt. #{C«k7 ^ J ^iCffl&bfcH E 

^M#u HDSa^ficK:fiv>TPCRaa(6««lftJiL/Tv%Sii:*«flt»Stifc (04 

) ■ 

[0 0 10] 

Hfcl. ^HHiCfcV>Tli, 3' -5' x4fy** U7-Hm&*m-tZ>WM®. 
stfU i£©^DXEXXXH^-y©H&U ^> ^7;i/3f — £(Di&gffi7 ^ 

y^fCSSI-rSZltlCiy, »fgtf£DNA#U*r7-i£©3' -5' xdfy** 
1/ 7 - iffSS X li P C R B# ic £ W S lE^ft £ l*JJt 2 - £ # T? ^ . 
HISS, #3S^©&i*lC;J3V^#*>*lfcKOD DNAjKU *^-ifHK^H# 
(1 4 7#g©fc*^>£U ifyizmW 33<fctfHR^||#(l 4 7#gtf)fc: 
^SJ^&T/I/^— ICfcVNTWU 3' -5* x=*y 5? # 1/7- feftfrffi 
©^*_h#S:5i^-rsr Z.tfT*gf=. (02) „ M^M#^=fo^^M^ 
^lCjt^TPCR^©iE^'ft©l«lJi$:5t^-tSr ii^oT|gT*S>o^ (05) 0 

mtc i&mm & tfin-r - £ ^ & ^m®.a> & s r iz^m v e> s . 

[0 0 11] 
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^^©W^dnatKu 3' -5' x^y** i/y-if?s*££ 

ff§DN AjKU * 7-^©75 J BMBWJ 1 , X3fyi (Exo 1) M^fc-g"^ "T 
£>DXEXXXHffi#I©e>*>, H £ffi<Z)y ^ ymicM^bfer H S:#^th S^^fe 

K0Dl*fcffi5fcCDKOD DNA/KU^^-if, A^f n 3 *y * * • 7 U ^if* fi5fctf> 

Wl^ffiDNA^y At**— ^a**:* • y h^y ^ffi*©iK^fSDN 

A#y i£&£#M^2*i£>o 

^DXEXXXH^-7©JUfrl$fcia^Ji:bTtt TDIETLYHj £ £ #T*# £ 

^37^ • y h^y ^.ffi5fi©DNA^y ^^--e^c^v^T% TDIETFYHj 
Fj^fcrnJiic^^tiT^s mi) - ^dxexxxh^^-?©^*.. 

x &&nm<?>%j%:&mmz%.&z. n &ma>iz=?m~?2> zn&x%. &mw<z>$&m 

[0 0 12] 

^m^-mmmmtvxit, s' -5' ^v^^ur-^m^^-t^^ 

NAtK'J *^-l£<Dy^ JMmPJtp. X^fyi (Exol) «««r£^-r*y$ JWt 
®^JDXEXXXH (D:r^;l7^>i, E:^;i/#$>^ H:t^^^>, X : &M<D7 

etrr sz:£:k:<j:*.k ^MWs<Dmmizit^xmMiz3' -5' x^ys^y- 

^J6J»«ii:UTM:, 3' -5' x^pv 5? * l/y-i??^*:^ 
fSDNA/K'J *^-1?CDy^ >>^iE#J#. x3fyi(Exol) M^5r^W"r^T 
^ y^U^JDXEXXXHtZ)^^, H£yxr?^>^, 9 5 ^n^>, T 

^ x > fcg^i-r s z. h iz j; y , mmmmm jc«*i * * s k:#£ b ^ w^tt^ y * 

9 -if £ 'il^t'f So 

2fc^^©— ^IJg^^ bTti. 3' -5' x^y?? by-1f?S44$: 
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^-t-sDNAjtfy fe*©r^ jwmw$+ x^vkexo i) mmz^n-tz 

Jbf2T ^ J &S2#JDXEXXXHC£>e> *k H £ U S*.>-*>T/1/^— £©£36tt7 $ 7 
&tCgm-r5 3£K:j:y, ^SlC3* -5' X^f V * * U7-" tfiStt&tf/XW: 

[0 0 13] 

#$j^©-^Jgffitfi£:LT&. 3' -5' x^y*? U7-^ttS:ftSD 
NA/JfU^^-1f©T^ym@B^Iif, x*yi(Exo 1) M^£-^t-5DXEXXXH 

D N A-£j&3^ : 'P* <t%2 0 i&«/ig> 

H^fi:pH8. 8(2 51Ct*©ltf)i:t9 5TC, 6 i^CD^at* 1 0 %J£A 
[0 0 14] 

#3g^©SU&^M*ii£l/Tfcfc, 3' -5' x^y*? UT-fffitt?: 
tnDNA3jf'J^7-f(iD7v;ii!?!ltf, X^yi (Exo 1) M^fc^-T 
SDXEXXXHfg^JOD?*., H$rffi©T 5 7 ^tCgi^bfe^^fe *J, Jg&CTfB3Hfc 

: 4>fc< £%3 O^S/f^ 
i^t: PH8. 8 (2 5TCTtf>iH!l5£te)JCT9 6Wj5IIt6 0% 

[0 0 15] 

DNA^Sg:^<i:*3 0&S/f5> 

i^fi: PH8. 8 (2 5 c CT?CDiRl5£'fa)£T 9 5*0, 6 6 0 

: 8 8 ~ 9 0 KDa 
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£DXEXXXH@J#J©31=k 4>&< t% 1 Otf>7^ 7 m&fffi©7^ ^tCfimi/fcT 

^ j mwM 

[0 0 16] 

d n A&m,mm. >p?* < n % 3 0 

H^t: PH8. 8 (2 5TC-e©S!l^|l)iCT9 St:. 6 ^fK©^S^ 6 0 %J£* 

£ 7 $ J S»!*0#* fll 4 7#B©7^ /^S:fiS©T^ y^iCg^bfeT^ 7^ 
[0 0 17] 

tt, il4 7#S©t:X^^>^S^©T^ y^©e>t>0 l^b<&«H(©7 
^ JMtfK^ WM^ls<l*iitaZiit=.7$ ymSB^I^e>^y. ^oDNAjKU 
^?Sft$:^-r -5*05 o $?i:L<kiu f2#l#-^2©7$ 7 

[0 0 18] 

K5' -h'J^X7x- h©a-**:7jD - rilled »K 
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*0>«3K?frU Ei5 0/il„ D^l 0 0 nl^MXX. MW&Mlz 1 0 

3 (/^y*-K») TffHWU IIMDNA©** 1/^-5^ K 

©St*J&*£$l5£^&o WIMStt© l#£mz:CD3Mrt*3 0#M§y©l Onmol© 

A : 4 0 mM Tris-HClj^«?£( p H 7 . 5 ) 
1 6mM IftT^i/'JA 
1 5mM l/'f h— ;i/ 

i o o #g/ni b s a (^Mmr/v?^ y) 

C:l. 5mM d N T P ( 2 5 0 cpm/pmol [3 H] d TT P) 

D: 20% hu ?n affile 2 mMtrny^^-MJ 

E:lmg/ml f^fDNA 
[0 0 19] 

*»WC*V^T. 3' -5' i^V5l^l/T-€Mi:ttDNA©3' 

5 O/ttl©^^ (1 2 OmM Tris-^^M(pH8. 8, 2 5X1), 10mMK 
CI, 6mM ffi&T^^Er. 9 A, 1 *M M g C 1 £ . 0. 1 %Triton X-100. 0. 

0 0 1% BSA, SAShV^'f^^^Stl^IlDNA) & 1 . 5 ml<Z>T 
>T fnfa-^fCMl/DNA^'J ^^-"fe'Srijn^So 7 51CT-1 0#|^KJ&£ 
-frfc^ oT£fS£#ltU ^C^^U7-illT0. 1%®BSA 

5 o /iizta*.. skici o%©bu ^nnffi, 2%trn u >^ h u 
iio o iEtiS:in^.T^-r-So 3>K_t*ei 5#jfcgLfc^, i 2 o o ommizx 

1 0#^M^£lilLtfcJg£#l§l^£o ±il0 0 v\<DMMft&Zmfcts>?-K 

[0 0 2 0] 
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*<DW7&m&VK AtfV *^—g<D-Rmm2 OmM Tris-HClM@m(p H7. 5) 
% 8mM j&-ftV^*$/?A, 7. 5mM b->>K 1 0 0 ^g/ml B S 

A, 0. 1»M dNTP, 0. 2^Cila- 32 P]dCTP)$:, zf^J^-ZT- 
-UV^S-frfeMl 3mp 1 8 l*iDNAh7 5 T^£jS£i3:£>o iSJS^ittt 
^ft©K/S^lt}&(5 OmM *$Kfc^ MJ 1 0 mM EDTA, 5%7>fn- 

/I/, 0. 0 5%^n ; E7 3i7 -)\s-?Jl—)*:lKiXZ>Z.}L\Z& *Hf?„ JilHSfSlC 
T-&«StlfeDNA&r/I/* , JT3tfn — X-5*-n/*5C*»K:T^Hbfetfe, ^71/ & 

£*lfc;i/HiiidIII$:Ml^ 0 £ CD V-* KfeiB**: bT^jfcStlfcDN 
ACDif-f X$:M^"^"-S> i £ ICiotDNA^SS&^ftS. 
[0 0 2 1] 

*»fj!icfe^t, i^ft^ii^'J ^7-g5#ffi& 1 O 0 ft l®Silft (2 
OmM Tris-HCl (pH8. 8 ; 2 5 *C T* ©SffJfeU) - 1 0 mM 

lOmM i^T^-tfA, 2mM BMfcvy*S/9A, 0. 1% 
TritonX-100, 0. lmg/ml BSA, 5 mM 2-*fl/jj-7 

[0 0 2 2] 

(rpsL) S^&JiSilLTfT^. * h l^hv-f S/>t««IBilS©* 

^jftfeffis-rsm^wefey. «hb<z>3 0 su^-t/i/rna (trna) 

y-fr-t RNAiCJ:*J»*&=l K *J &£#®l$^(P leiotr 
pic effect) £^-tz:£#*lie>*lTVA& 0 LfctfoT, rpsUtte^- 5: P C R IC 
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[0 0 2 3] 

Zf^T^^ KpMol 21(Journal of Molecular Biology(1999)289,835-850fCtE®) 
K©7> tfi/ U >!M£3te^-tC PC RifiPsffl^-fV— fey h Ot:fr£fcr 

it^-yit. niummmmv+h&mx) &^ftu ^^^^ Ko^^ns^ttD 

ffi-T £ d H \z £ »; 3tte^§S©lE?«'f4 r i: #T*£ 2>„ 
[0 0 2 4] 

, M^-li, /Hnn^^Z • n*~;fc^:n>$/XKOD l$cft5feOD®2?rj^ • IB^I# 

kod dna/K'j^7- -gate-? iz mm & # a-t s #&&g&*n © v ^ 

[0 0 2 5] 

^k^maif^M LfcQuickChange site-directed mutagenesis^ »y h 

V-yW) tt, (l) SWi:tSt^*iAb^^^§ K&^ftS^ ^ 
KtC^M^^^r x 7 - ?:T — - U ^TPfu DNAjKU;*9— £ 

£ffiv>T#;R£J&£<fT5, (2) ( 1 ) 1 5 mWl*) ^"T, (3)1gJ 

H^iSiDpni£JB^T£IM£: Lfczf^xs. F(Dfr : &m$imzWm-t&* (4) grfc 
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[0 0 2 6] 

_tfE3C^ DNA3jf'J?l7- Z&M C T * # - L#*, 

mzm^h. nn--WSt5. nn^-^tim Mi«LBW2 

fg?j££:#JJB ^^-fcl/Tte, pLED-MI=feb<ttpBluescriptfi^(Z) : fej©^ 

ij y*^-A©<J:e»5S;^^5:fflv>sri:^-e^^>c i 8 OXX 
ft^iStS. 7£lC3' -5 ' 3L3rV?L>7Vr-M¥&®.*m'feh. 

.fcb^£»£MKOD DNA/KU * : ?--&l:itm-tZ>z.£iz.£ i ) 3' -5* 

v 5? * r - nm&amt & w%. -t z t # t* ^ 5 . 

[0 0 2 7] 

ML., *.JKOD DNA/KV ^^-ifS^SriaiR'rSo 

77D-^ ^\7ty >t7r n— ^jfcif©*9A^nvh^97-f -&cj:y#ii 

[0 0 2 8] 

I < li» P C R»^i* ^T? I il^t' ££|i?D<DNA^§g©iE 
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[0 0 2 9] 

-tf&ttJSbT, DNA^iiilU ^7>fv-, d N T P &£J&S1£<5 £ £ IC J: 

— *J*4*2/R&/X&ijV ^A-f;r:y<D<fce>fciffi©>f 

\ BSA, #J*-fcCTriton X-100GD «fc 3 *>ttlMSISttSJ, 2fctH8«*## 

[0 0 3 0] 

*»9i©«SWI«M«Sltt. ^©^^fT-WO^^fV-CDNAi 

Jca3tf*Wf»ttDNAjJ<y *^-i£> 2«-f^">, lflff^^->. 

JCffi*tWe»* 210^7^-7-, dNTP&tf±iai9«rt£DNAjKy ^9— S 
„ ^tf^WMHry. T>=E — ^A>f*>X^/Xlt*y 9A>f BSA 

[0 0 3 1] 

-f^-©DNA#*£j*«£ffi»ttT?&* 2g©^7>fV-, dNTPM±^ 

. amu &tfcB*jcjs&TWi»ttDNA#y tf<z>#y £?stt;fttf 

'/XttS' -5' x^yji^i/T-^«M£«:«r«I-r*?SttS:^*^#%*f* 
#fc£##wre>*i*. PCR®ii±#, ^#Mifla©S 
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[003 2] 
[0 0 3 3] 

WH&ft DNA/jfJ^7- tf © # U * ^ - £ -fb#l$ * b < «3t^X^lft# 

&£^T^Sfcb<«3c?SS-e\ «S*&3' -5' aidpy5?^ 

[0 0 3 4] 

atK y ;* ^- i SJ£*±^-£ b z. £ £ f £ d n a jK U ;* 9 — 

gg^DNA/KU #J*:l£3' -5' :n3fV 51 ? l/T--tf?£tt©<6VNDN 

iiiiongPCR) izmmteMm.®zmz>z.n&T»gz. mm. &m&mzm 

M?2>J$&£lsT. 3' -5' aidpy5i^U'T--fe*^?:^<Ta q/KU^^- 
•££3* -5' X^rV5?^^T-if?S«$:^-r«&Pf u3jfU^^--^*fe«T i 
3jf U — e^fcttZltl&CD^M^IISrti-^bfcDNATKy * ^ - 1?gBf» £ J§ 
V^, PCRSr^f^^^^^tlTVNS (Barns, W.M.(1994) Proc. Natl. Ac 
ad. Sci. USA 91, 2216-2220) „ 
[0 0 3 5] 

[0 0 3 6] 

S^iMlKODl»©DNA3K'J^7-fa^©^n-^ 

yif 
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^KODlfiiS9 51ClCTig*^-,, «#£ISlKLfco #£*lfciS#fre>S&lC 
^TKODl»©»DNA^llfc. MUnyfj* • 7Utf-7fi5t? 

^ 2l©y7-f7-(5' -GGATTAGTATAGTGCCAATGGSSGGCGA-3' &tf5' -GAGGGCA 
GAAGTTTATTCCG AGCTT-3' ) JI CD 2 ® <Z> ^ >f *7 - £ ffi b T SIS? L 

DNA^ltltPCR5:ffofc. 
[0 0 3 7] 

NAS^D-^bt, KOD l«E|feftf*:DNA«»#*«iaS«jK:*f LTIMf 

XZ&totc (}®4~7Kbp) „ MIC r®^§(DDNA^I:r^n-^ 
^£>tSiRU FpBluescript ICffAU r*l*>© 

SNHfeJ:*) U/i'J * 3U (Escherichia coli) JMlO9£0®ig#|LT^>f ^" 

D N A aK U :* 9 - if fc^t^ * tlS * n - (31 */ a: U > 

T • 3 U JM109/pBSKODl) £5t# L fc e 

OD l«Hi|#©DNA#y *9-if*fc-?>tt5 0 1 Oi^S^bJ&y, 1 6 7 01 

Ksnrv^fc (Hi#i#-£i). 

[0 0 3 8] 

^fc#y — £«>fc^ 2ttm©^*ESJW(l 3 74- 
24 5 3b P ;&tf 2 7 0 8—4 3 1 6bp) & P C Rtt&SsK: «fc *; AlU BfcV^fc. PC 

<S<fce>lC^tf-bfe 0 iMCfcm^fclWiWSHM b (N5ftfSHU : EcoRV 
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. C3fc$g$I : BamHI) «fc *> IC^ifl/fc., #C^T\ P C Rif ^Ji* 

o 

z:^D«ke)^cbT#e3l^fc2S©»T^rS:ffiv^TII^PCRS:f^v\ :fr£fe#J#Jft 
»J BfcMU N^ffiUlCEcoEV, C^3gfi!llCBamHI-9--f h 5:ft5KOD 1 IfcEiJJfc© 
DNA/tfU tf£n- K^S^£fc^©»^F-»rtf £J$i#Lfco HlC Hit 

-e^&T 7 ^n^-#-^f§#^tg&S8^^?#-pET-8c©NcoI/BamHI1^ K 

pET-pol) Xi/x'J^7-3'J BL21(DE3)/pET-pol&£ 

^X^X^WS^m^^ft 3 *lT ^ £ (FERM BP-5513) 0 
[0 0 3 9] 

mmmi 

WSftttDNAjtfy *^-i£ £Bfc^-f SfctfHC ^^X^ KpET-pol^ £ K O D 
jKU *^-1f3fr£^&3Jy li}U pBluescriptlC-9-^"^n-^>^$:ff "f 
fcfc>1=>, pET- P ol$:Sg|5g^XbaIi:BamHI ICTOTtU &J2. 3 kb 

©KOD DNA^U^^-fl^^fyffibfe. ^lC3©DNAWr^S:^-r 
y-i/3>^r>y hmWWMm Ligation high) £JBV>T. Xbal ^BamHI^iST b 
Tz.rf^'XK KpBluescript SK(-) U 3 > fcf-r > (jft#$ri»S§ comp 

etent high JM109) ?:|||j|lfc. 10 0 fLg/ml(DT > tf 2/ U > L B 

^3<ci&ifi( 1 hhU^h>, 0 . 5 %S#x3f 0 . 5 %&ffc-*- h U # 

A. 1. 5%^5c ; *rZfzim) T* 3 5TC, 16«iU f^tlfenn--^ 
h?^*^ K£i§^Lfc D JglC. ^#i&MB#I£5tlgLTKOD DNAtKU* 
^-if&^tf^X^ KpKODlSr^fe,, 
[0 0 4 0] 

raie?(HE) ©f^»3ttJf**MlBI»ttDNA^y tf© 

fill 

HJS^l T'#e>tlfey^X^ KpKODl&j^TKOD D N A /KU j* 9 tf 
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i 4 7&B<Dn^py%:>fn/#$. >^ic«^bfc&^MiMM4DNA/j<y 

--^a^^^O^^^^ Kfef^«tffe(rtPD HE)„ ^^^^^ K<Z>#§g»Quick 
Change site directed mutagenesis kit Uh7^^'->i) Sffl^fe. 

*Tofco #*>*l£^*^ FICJ:»; IS/x'J 2/r • 3yjM109fcJgjBMEglU ^ 
S/x U S'T • a U JM109(pKOD HE) 
[0 0 4 1 ] 

mbn&mft<?>mmiz&>T<D£oizisTmMvf~c *t\ ^m&sbfci o o 

#g/ml<D7>bf$/y >£-^#^"£>T B^rifi (Molecular cloning 2nd edition, p. A 
.2) 6L5:10Li;^-77-^>*-lCMlfc. 3©«f fi)l 0 0 /ig/ 
ml©T>t?S/y >^tt5 5 0Bl©.LBJgtffi(l%/1* h hU :7°b>, 0. 5 
%##X^P^, 0. 5%&fc^hy ; ^ynig) T'3 VC. 16^^#L 
H y JM109(pK0D HE) (5 0 0ml^P77^3tffi) 

3 5tcict i 2^mmm,mmvr=. 0 mmwL&vm&zmfoftMK&vmtiiv. 4 

0 Oml©^#^«^(l OmM Tris-HC1^®?K(P H 8. 0), 8O1K KCL 5m 
H 2 -*JW7hX*9 J-fc* ImM EDTA) iCfSgl^ 7 l»^:/l/**yffiK: 
<fcyS#£i&#U 8 5 X:\ZX 3 OftMm 

*^C##i^®?£(5 OmM Tris-HCl^«m(pH8. 0). 5 OmM i&ffc#y^A, 

1 mM V=f-Jt7. V J 0. 1% Tween20, 0. l%;-ff bP4 O, 5 
0%$ry-fey» Cg^U fMIIl5SDNA3j<"J^7-f(HE)5:#fc 0 Jt 

v *»-&tt-9- > y ;i/ £ b r £ o . 

[0 0 4 2] 

(i*H) 

A : 4 OmM Tris-HC1^«$K p H 7 . 5) 
1 6mM Wfr?V%W2± 
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1 5mM S/^X W h-JV 

10 0 /ig/ml B S A 
B : 2 tig/ til WffWiDNA 
C: 1. 5mM dNTP(2 5 Ocpm/pmol [3 H] d T T P) 
D: 2 0% hV 9UUWW.{2. mMtfD U V 
E: lmg/ml-9-^rM^-DNA 
[0 0 4 3] 

A?£2 5*il, B?g5#l, C?R5 ^l^^STfcl 0 itil$:V>r^n^a.-^C 
JU*.T»#»&«U Jl8a»KBP*#«WK5 l£itJ*T 7 5TCT? 1 o&mfrfc? 
S„ fCDt^b, E?g5 0 fiU T>Wil 0 0 yttlSritlxT, $i#^3glC10^ 
7fc?&-r-5c ZLGD^fctf^X^W (y»yhV^GF/C7>f^-) "^Si 

—>3 Crty#-K«) &JBwCtHHU iSDNA/\0?^l/t 
[0 0 4 4] 

3 ( h d ) ate^ ©ff «x zt&mmwm®. d n a # y * ^ - 

^Jfi«2fcH«l©#j56K:T, KOD DNA/K'J^7-f 0f 1 4 7#|OtX 
> £ T X n =7 *r >m izmWk h t=.Wm& D N A jK U * =5 - HXLtt £ b 
(pKOD HD)„ ^7>fV-i:Ltii, IB^J#^6&tf 7Cf2^£*l&^-fV 
-Sr^fflLfco JSC, |g|6«2fcra*©»jR#«SK:T*IEffiWI»ttDNAjKy^ 
7-f(HD)S#fe. 
[0 0 4 5] 

4 ( h y ) *SEMiw»tt DNA*i;^5-f©« 

fcH«MD;fr85»CT, KOD DNAjKU^7-€0il4 7Sg0K 
X i/ > & ^ n i/ y \Z fi^ L/ iMft D N A /K U * 9 - if St-fe^ 5: f^9S b tz. (pKO 
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D HY)„ ^M^'fv-tLt^ ffi#J##8;SLtf9 lCgB*£*l5^>fV-$: 

^(HY)m 
[0 0 4 6] 

HifcM 5 (HA) mte*<Dftmj&Xf&^MWm®. D N A # U * ^ - 

s 

HiSM2 fcH#©#it5»CT, KOD DNA/tfU *^-1ftf>tM 4 7#g(Z)t: 
*^>$:y^-> ICS^I b ISf Hfcffi D N A jK U ^ ^ - -fef itte^ 5: KM V tc (pKO 
D HA) 0 ^M^-TV-i: UT«, @B#I#-5§-l O&tf 1 1 C!B*2*i£y^>f^ 

-^Ibfe. JglC, iH^a©5»^^lCTB|C^M»^ttDNA^y * 
7-^(HA)Wc„ 
[0 0 4 7] 

£ft£T 6 ^ M# ( H K ) ©fl^&tf&^Mfi&tt DNA7jfU^^-if©3» 

mmmz tmu<o^mzx. kod DNA^u^7-f©f i4 7# get 

X*-S?>&y ^>{cS^bfeW^DNA3KU^^--fe*a'£^?:^bfe(pK0D 
HK)„ iM^'fV-ilbtlt ®2#l##l 2&m 3lCfB*$ti5^^-fV- 

-f(HK)S#£„ 
[0 0 4 8] 

Si 

HS6M2i:|^#©^lCT> KOD DNA3K'J^^-if©^l 4 7Sg©t 

x^^>&r^^->icg^bfctitl^'ffiDNA/Ky ^^--^m^Sr^bfeCp 

KOD HR)» &mzf?>C?-£.VTl$. B2#J##1 4^1 5 &C|B«3*l5 :^>f 

^7-^(HR)m 
[0 0 4 9] 

&ft&#r 8 ^ m# ( h s m&*<Dftmx.& y&mwim. dnatku*^- Mom 
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m 

^> £ir U >Kltt$| LfcM&ffiD N A jK U ;* 9 -if)!^^^ bfc (pKOD 

hs)„ 1 7^ia*$^-&^^-rv- 

-f(HS)fe#fe. 
[0 0 5 0] 

9 (HQ) ftSKSfflfafttt DNAjK'J^9-*©» 

£1609 2 fcHHa&CD^ScJCT, KOD DNA^'J^7-€0ll4 7#B0t 
£ ^ > iCggl b feWf^'ftD NA^''J^7- if &ftm b (P 

KOD HQ) 0 ^7>f7-i:lTlt IB#I##1 85:?; 1 9 KmMZ ft&'f^'f 
v-^Ilfc. 3gic ||J6ffir2i:l3I«l©»»*atK:T*segW*ftttDNA3Ky 
^7-€(HQ)m 

[0 0 5 1] 

msg#ii o 

Qli^l 0-4 2 8 7 l#^lCfB«$tlSKOD D N A2K U * r7 -1£<Z> 

jgi 4 2#B©>f yn>f t/>$:y ^>£<fctf^#^>icgmbfc^llfrT?&y 

, 0-4 2 8 7 l^#lCfB^©^icmCT^bfcc *ffig£LT, 

g4fKOD/K'^7-f (Jf€#®riK3g) fcJBV^.. 5 0 a1©SISI (12 0m 
M Tris-HCli^ffi?K(p H 8. 8 . 2 51C), lOmMKCl, emM^^T^^— 
lmMMgCl 2 , 0. 1% Triton X- 1 0 0. 0. 0 0 1 % B 

sa, 5 fiebv^^^^ji^nr^mmDNA) &i. 5mi©v>r?n^:x 

-^ICt>&U DNAiKU ^-Iffc^tl^HO. 06U, 0. 0 2 5U£iD*- 
„ 7 51CICT 1 O^S/S^^fe. *K#tCJ:oT£/& : &^ltU &K**VT- 
ZVTO. 1 %©B S A 5 0 fi l*M7t. £e>lCl 0%<Db U ^nnlt^ 2% 

fcfn u h u i o o lio^-Tii-a-L/feo ^©^fc_t"e 1 s^jfs 
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i 2 o o ommzx i oftmmfo-frMistJLmzftffiL, ±mioofi 

[0 0 5 2] 

Dtfl) *^--£©3' -5' X^rV5?^ UT-^tSStt, f»KOD DN 
A#V tf(l 0 0%)lC*fLT, HDM6. 2 5%, HEiiH2 5%, H 

Yttf®9 0%. HAS$!l6 5%, HSS»5 0%, HQ&£j5 0%, HK&&J4 
0 0%. HRSIS|3 0 0%, IKI4I&6. 2 5%. I Q IZffi 2 5 %<Z>fS4££;t b 

[0 0 5 3] 

H£il 1 ^|£MDN AjKU — If &flf l^fcPC R#3 (1) 

E.HD, HY,HA,HK,HR, IK^IQ5rfflV^PCR^ofc 0 I 
K. I QH f tlf 1 0-4 2 8 7 1 ^i^l2i©KOD D N A /ft I) 

feftcfcttsfgi 4 2#s©^f yn>f 2/>&U ^>&tfy;i/#^>icg$IL 

fc^M^-e^Sc HEt I Q. HDillKtt, ^tl-etlireg© 3 * -5' rc^f 
V5t^U7-^tt^t'i:WotVv5 0 PCR«4 9;tlOSM (1 
XKOD-Plus-buffer(^#^ig) . lmMMgS0 4 . 0. 2«H dNTP.100 
ng 2fc.tfl OngCDK 5 6 2 DN A (^-f 7 n S?— tt*8) > 1 OpmolOfB^J 

^2 0&tf2 lJCffi*©^^-) JC#»3R(lU//tl)&l ^lSriD^-TPC 
R£^iJ£l/fco if— — liPerkin-Elmer^fc PCR system GeneAmp2400 
fefflV^, J^TCD^dlCtfo^o -Tfcfc)*). 9 4TC, 2 #Rj£&fjo fctU 9 4 
15#-»6 0TC, 3 0^6 8t:, 3 # 3 0 3 0 ? fc= £j£ 
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u-xtffrm%fon<D^n*Bvt=:~ zkz^jhj:*;, ^he,hd,hy,h 

A£ffiV^fc»&, #KI<£v>3tr-iSr(3D^MDNA(l Ong)^e><Z>*inPSlCfc^T, 
K O D 3K y ;* ^ - if £ j§ V \« J; U &#fcifipl % ^1" £ £ tfHtB $ tlfc 

o 

[0 0 5 4] 

^MDNAiKy *^-i£&M^fcPCRM (2) 

h^m i -ea#3jfc»*©» e> nfei&aga?wiMSD n a# y * ^ — #h e , h d, 

(1XK0D -Plus- buffer mWWMW:) . l»HMgS0 4 , 0. 2 mM d N T P , 
10 0ngM5 0ng K5 6 2 DNA (^^f^f^^n^-l?) , lOpmol© 
ffi^J#-^2 2RU!2 3 lCfB«©:7^V-) C£«S(1 U/aO£ 1 fi 1JDAT 
P C R I?"— V^/-9">f ^ ^ — «Perkin-Elmer^PCR system GeneAm P 24 

00$:MV^TJ^T©<fc^iCff ofcc -r^*5t>. 9 4XJ, 2#jKJS£fro£^ 94 
*C. 15#^6 0X:, 3 05g>->6 8TG, 3 01f>f #Mrofc 0 fiLfcfe~T%k 

, l o ytti©M^tcov>TT^n-x«^l&$:fi 1 v^ xfj;-)^n7>fF 
tfHEic33^T&#fc^£^igt-5 3£#-T?^£: (04) . ;rric&^ 

LTV^&V^ M(WT)KOD T>N Ai$V *=?-M\ZlB\^T\%MWi\Z±< 
[0 0 5 5] 

HJg#!I13 Sc^MKOD DNAiKy *^-1f©lE?i64£©?i(&$£ 

f4I©KOD DN ATjf y ;*^-iOttfBfr^Mffl&ftDN AsK'J *^--fefJC 
oV^!E^ffi£J^T©#SHCT$J5£bfco 4 9 /tl0>jKfS?£ (lXKOD-Plus-buffe 
r(M&W^W£) ^ lmMMgS0 4 , 0. 2 mM dNTP, 2. 5ng^^X^KpMo 
1 21 (Journal of Molecular Biology(1999) 289, 835-850) „ 1 0pmol<Z>IB#I#-^ 
24Stf2 5lCga«©^>fV-) IZBmilU/tiDZ 1 /il#lJ3_TPCR£^ 
Jgbfc. irt'it ^tll^bfe^M^CD^^HD, HE. HY, HA, HK, 
HR. &tf#g§^l 0-4 2 8 7 l-%4kmmm<Z> IK.I QfcM^T^&ibfco 
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^-_^^^->f^^_iiPer kin-Elmer^ PCR system GeneAmp2400 £ M WT&i~F<D 
«fce>tCf?ofe 0 9 4^ 941C. 1 5*2>-*6 O^C, 3 

0#-»68TC, 4^&2 5if>f ^;i/tfofco I^^FtCrTaq 
-^IZ-D^X^mK^MMLf^a SlS^ilbTtt, 4 9 fiKDBLJfcm (1 
XrTaq buffer (M&ffimM) ■> 1. 5mMMgCl 2 , 0. 2mMdNTP,2. 5 
ng "/^X^ KpMol 21 (Journal of Molecular Biology(1999)289, 835-850) , 1 
Opmo\(Dmm^2 4 Ml 5 JCSB*R©^>f V-) IC#S^( 5 U/ja 1) £ 0 . 
bfimUahX. 9 4"C, 2# J KJ&£f?ofc^ 9 4TC, 15^6 0t, 3 0 

[0 0 5 6] 

p c RSI7t7 1 ; - ^//^ o n «ii i, ?&v^x# ;-jvmm&K£ 

X (DYNAL8SD £ 1 O/tl^lTS O^^Hf^fnb, «rtt£«M:**> K (Ma 
gical Trapper ; WfcWiWm) V*T«f£lf-X«:»K bfc„ i^T, 
-XIC 1 0 0 a lOgfcM A ( 1 0 iM Tris-HCl^it ( p H 8 . 0 ) , 1 mM EDT 

a), im Naci) zmtavx i o®mmwv. nTfm&#mmx*> kct 

Hi&SLfc (gfe#) o ±fift»Xg*t)^-«»yiLm «s»*B(l OmMTr 
is-HCl^»?S(p H 8. 0),lmM EDT A)) *m^TM&¥-X : &$t& U IK 

-xjc3de*4 o/tu fla«#3H««*5 /eijttf«R**iiiii i cmwmmm) 

5 0US»il!U 3 7TClCT^M?gfnb^A^e>3^ra^aLfcc fftftB 

LfcDNA^£x#y-;i/ifc$?&lCTffi£&£*5vv ^0^)^01 Ongffl^fc^ 
-itf-t/ 3 >^ (Ligation high (Jg&tiTttSD fclttU 1 6TCT*1 6 B^r? 
>f i/ 3 feo #ClC> Molecular cloning 2nd edition 1.74~1.81 

JC8B«Sn<5*iStC J: yiibfeX$/x'J S/7 • =tUMF-101#c (Journal of Mole 
cular Biology (1999) 289, 835-850) ©U> fcf^> h"fe;i/$:J§V^7£M©^£f? o 

[0 0 5 7] 
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'J > ?:tf L B^«S( 0 . ' „6 %)< A ^ U- h>lC. %e> 2 0 
0 tig/ml(DT y^isV >35<fctf4 0 0 /ig/ml©^ hl/^h"7-f tSL 
B*35iaW5(0. 6%)<B^l/-h>T'3 0TCt24^«iU fi^Unn 
=.-jR£fHHU B-/V-b{C^lfenn--$:A^l/-h{cMbfe3nr: 
-T^IU, — -fe> h^^bfc-fit (Mutation frequency) tUfc. CI© 

[0 0 5 8] 

S5tC^bfco rTaq&3' -5' X3f V 5* * l^ T-if (Proof readig 
n) fcV>£:#>, 7. 9 1 %H^oM^^.S^^^ht^(DlZMV. WT 

<Z>i£"T?=fcWTK:MUT3' -5' acdpy^^VT— e?Stt©l«iibTV%feHK, 
HRlC^Tte^^^lMPtfO. 12%, 0. 17%ilWTO. 4 7%lC*f 

V X m ?> tc <t & m-t r #§Etg $ ti . 
[0 0 5 9] 

.LJ£UfcJ:3K:, *»qiK:J:y, i^ftDN Ai»*I«r*fttf 3 ' -5* ai^rV 
5? * V y - -fe'^ffi^ <k tflEffitt £^ "f 5 ffifH&'ffi D N A ifs U ;* ^ - if©#§g# «rtg 
£&ofc„ roD^fcffiv^rhlcky. ^5fe©^MBffi*G)W^ttDNA3ify 
>l^-^S:#>!r3&m^ ^&*>t>:RV%M^©ii'l§^ J5KIiEflfctt©«V**t<gfc£ 

[0 0 6 0] 

ra#-s§- 1 

B!#I©:R£ : 5342 
®#J©M : (DNA) 
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M&ttDMM ' genomic D N A 

mm : ifi^n 

: K O D 1 

156—5165 P CDS 
1374-2453 :fr#®2#! 
2708-4316 -fr&m&} 

GCTTGAGGGC CTGCGGTTAT GGGACGTTGC AGTTTGCGCC TACTCAAAGA TGCCGGTTTT 60 
ATAACGGAGA AAAATGGGGA GCTATTACGA TCTCTCCTTG ATGTGGGGTT TACAATAAAG 120 
CCTGGATTGT TCTACAAGAT TATGGGGGAT GAAAG ATG ATC CTC GAC ACT GAC 173 

Met lie Leu Asp Thr Asp 
1 5 

TAC ATA ACC GAG GAT GGA AAG CCT GTC ATA AGA ATT TTC AAG AAG GAA 221 
Tyr He Thr Glu Asp Gly Lys Pro Val He Arg He Phe Lys Lys Glu 

10 15 20 

AAC GGC GAG TTT AAG ATT GAG TAC GAC CGG ACT TTT GAA CCC TAC TTC 269 
Asn Gly Glu Phe Lys He Glu Tyr Asp Arg Thr Phe Glu Pro Tyr Phe 

25 30 35 

TAC GCC CTC CTG AAG GAC GAT TCT GCC ATT GAG GAA GTC AAG AAG ATA 317 
Tyr Ala Leu Leu Lys Asp Asp Ser Ala He Glu Glu Val Lys Lys He 

40 45 50 

ACC GCC GAG AGG CAC GGG ACG GTT GTA ACG GTT AAG CGG GTT GAA AAG 365 
Thr Ala Glu Arg His Gly Thr Val Val Thr Val Lys Arg Val Glu Lys 
55 60 65 70 

GTT CAG AAG AAG TTC CTC GGG AGA CCA GTT GAG GTC TGG AAA CTC TAC 413 
Val Gin Lys Lys Phe Leu Gly Arg Pro Val Glu Val Trp Lys Leu Tyr 
75 80 85 
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TTT ACT CAT CCG CAG GAC GTC CCA GCG ATA AGG GAC AAG ATA CGA GAG 461 
Phe Thr His Pro Gin Asp Val Prq Ala- lie Arg Asp Lys He Arg Glu 

90 95 100 

CAT GGG GCA GTT ATT GAC ATC TAC GAG TAC GAC ATA CCC TTC GCC AAG 509 
His Pro Ala Val lie Asp He Tyr Glu Tyr Asp He Pro Phe Ala Lys 

105 110 115 

CGC TAC CTC ATA GAC AAG GGA TTA GTG CCA ATG GAA GGC GAC GAG GAG 557 
Arg Tyr Leu He Asp Lys Gly Leu Val Pro Met Glu Gly Asp Glu Glu 

120 125 130 

CTG AAA ATG CTC GCC TTC GAC ATT GAA ACT CTC TAC CAT GAG GGC GAG 605 
Leu Lys Met Leu Ala Phe Asp He Glu Thr Leu Tyr His Glu Gly Glu 
135 140 145 150 

GAG TTC GCC GAG GGG CCA ATC CTT ATG ATA AGC TAC GCC GAC GAG GAA 653 
Glu Phe Ala Glu Gly Pro He Leu Met He Ser Tyr Ala Asp Glu Glu 

155 160 165 

GGG GCC AGG GTG ATA ACT TGG AAG AAC GTG GAT CTC CCC TAC GTT GAC 701 
Gly Ala Arg Val lie Thr Trp Lys Asn Val Asp Leu Pro Tyr Val Asp 

170 175 180 

GTC GTC TCG ACG GAG AGG GAG ATG ATA AAG CGC TTC CTC CGT GTT GTG 749 
Val Val Ser Thr Glu Arg Glu Met He Lys Arg Phe Leu Arg Val Val 

185 190 195 

AAG GAG AAA GAC CCG GAC GTT CTC ATA ACC TAC AAC GGC GAC AAC TTC 797 
Lys Glu Lys Asp Pro Asp Val Leu He Thr Tyr Asn Gly Asp Asn Phe 

200 205 210 

GAC TTC GCC TAT CTG AAA AAG CGC TGT GAA AAG CTC GGA ATA AAC TTC 845 
Asp Phe Ala Tyr Leu Lys Lys Arg Cys Glu Lys Leu Gly He Asn Phe 
215 220 225 230 

GCC CTC GGA AGG GAT GGA AGC GAG CCG AAG ATT CAG AGG ATG GGC GAC 893 
Ala Leu Gly Arg Asp Gly Ser Glu Pro Lys He Gin Arg Met Gly Asp 
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235 240 245 

AGG TTT GCC GTC GAA GTG AAG GGA CGG 'ATA CAC TTC GAT CTC TAT CCT 941 
Arg Phe Ala Val Glu Val Lys Gly Arg He His Phe Asp Leu Tyr Pro 

250 255 260 

GTG ATA AGA CGG ACG ATA AAC CTG CCC ACA TAC ACG CTT GAG GCC GTT 989 
Val lie Arg Arg Thr He Asn Leu Pro Thr Tyr Thr Leu Glu Ala Val 

265 270 275 

TAT GAA GCC GTC TTC GGT CAG CCG AAG GAG AAG GTT TAC GCT GAG GAA 1037 
Tyr Glu Ala Val Phe Gly Gin Pro Lys Glu Lys Val Tyr Ala Glu Glu 

280 285 290 

ATA ACC ACA GCC TGG GAA ACC GGC GAG AAC CTT GAG AGA GTC GCC CGC 1085 
He Thr Thr Ala Trp Glu Thr Gly Glu Asn Leu Glu Arg Val Ala Arg 
295 300 305 310 

TAC TCG ATG GAA GAT GCG AAG GTC ACA TAC GAG CTT GGG AAG GAG TTC 1133 
Tyr Ser Met Glu Asp Ala Lys Val Thr Tyr Glu Leu Gly Lys Glu Phe 

315 320 325 

CTT CCG ATG GAG GCC CAG CTT TCT CGC TTA ATC GGC CAG TCC CTC TGG 1181 
Leu Pro Met Glu Ala Gin Leu Ser Arg Leu lie Gly Gin Ser Leu Trp 

330 335 340 

GAC GTC TCC CGC TCC AGC ACT GGC AAC CTC GTT GAG TGG TTC CTC CTC 1229 
Asp Val Ser Arg Ser Ser Thr Gly Asn Leu Val Glu Trp Phe Leu Leu 

345 350 355 

AGG AAG GCC TAT GAG AGG AAT GAG CTG GCC CCG AAC AAG CCC GAT GAA 1277 
Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala Pro Asn Lys Pro Asp Glu 

360 365 370 

AAG GAG CTG GCC AGA AGA CGG CAG AGC TAT GAA GGA GGC TAT GTA AAA 1325 
Lys Glu Leu Ala Arg Arg Arg Gin Ser Tyr Glu Gly Gly Tyr Val Lys 
375 380 385 390 

GAG CCC GAG AGA GGG TTG TGG GAG AAC ATA GTG TAC CTA GAT TTT AGA 1373 
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Glu Pro Glu Arg Gly Leu Trp Glu Asn He Val Tyr Leu Asp Phe Arg 

395 400 405 

TGC CAT CCA GCC GAT ACG AAG GTT GTC GTC AAG GGG AAG GGG ATT ATA 1421 
Cys His Pro Ala Asp Thr Lys Val Val Val Lys Gly Lys Gly He He 

410 415 420 

AAC ATC AGC GAG GTT CAG GAA GGT GAC TAT GTC CTT GGG ATT GAC GGC 1469 
Asn lie Ser Glu Val Gin Glu Gly Asp Tyr Val Leu Gly lie Asp Gly 

425 430 435 

TGG CAG AGA GTT AGA AAA GTA TGG GAA TAC GAC TAC AAA GGG GAG CTT 1517 
Trp Gin Arg Val Arg Lys Val Trp Glu Tyr Asp Tyr Lys Gly Glu Leu 

440 445 450 

GTA AAC ATA AAC GGG TTA AAG TGT ACG CCC AAT CAT AAG CTT CCC GTT 1565 
Val Asn lie Asn Gly Leu Lys Cys Thr Pro Asn His Lys Leu Pro Val 
455 460 465 470 

GTT ACA AAG AAC GAA CGA CAA ACG AGA ATA AGA GAC AGT CTT GCT AAG 1613 
Val Thr Lys Asn Glu Arg Gin Thr Arg He Arg Asp Ser Leu Ala Lys 

475 480 485 

TCT TTC CTT ACT AAA AAA GTT AAG GGC AAG ATA ATA ACC ACT CCC CTT 1661 
Ser Phe Leu Thr Lys Lys Val Lys Gly Lys He lie Thr Thr Pro Leu 

490 495 500 

TTC TAT GAA ATA GGC AGA GCG ACA AGT GAG AAT ATT CCA GAA GAA GAG 1709 
Phe Tyr Glu lie Gly Arg Ala Thr Ser Glu Asn He Pro Glu Glu Glu 

505 510 515 

GTT CTC AAG GGA GAG CTC GCT GGC ATA CTA TTG GCT GAA GGA ACG CTC 1757 
Val Leu Lys Gly Glu Leu Ala Gly He Leu Leu Ala Glu Gly Thr Leu 

520 525 530 

TTG AGG AAA GAC GTT GAA TAC TTT GAT TCA TCC CGC AAA AAA CGG AGG 1805 
Leu Arg Lys Asp Val Glu Tyr Phe Asp Ser Ser Arg Lys Lys Arg Arg 
535 540 545 550 
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ATT TCA CAC CAG TAT CGT GTT GAG ATA ACC ATT GGG AAA GAC GAG GAG 1853 
lie Ser His Gin Tyr Arg Val Glu. lie Thr He Gly Lys Asp Glu Glu 

555 560 565 

GAG TTT AGG GAT CGT ATC ACA TAC ATT TTT GAG CGT TTG TTT GGG ATT 1901 
Glu Phe Arg Asp Arg lie Thr Tyr He Phe Glu Arg Leu Phe Gly He 

570 575 580 . 

ACT CCA AGC ATC TCG GAG AAG AAA GGA ACT AAC GCA GTA ACA CTC AAA 1949 
Thr Pro Ser lie Ser Glu Lys Lys Gly Thr Asn Ala Val Thr Leu Lys 

585 590 595 

GTT GCG AAG AAG AAT GTT TAT CTT AAA GTC AAG GAA ATT ATG GAC AAC 1997 
Val Ala Lys Lys Asn Val Tyr Leu Lys Val Lys Glu lie Met Asp Asn 

600 605 610 

ATA GAG TCC CTA CAT GCC CCC TCG GTT CTC AGG GGA TTC TTC GAA GGC 2045 
He Glu Ser Leu His Ala Pro Ser Val Leu Arg Gly Phe Phe Glu Gly 
615 620 625 630 

GAC GGT TCA GTA AAC AGG GTT AGG AGG AGT ATT GTT GCA ACC CAG GGT 2093 
Asp Gly Ser Val Asn Arg Val Arg Arg Ser lie Val Ala Thr Gin Gly 

635 640 645 

ACA AAG AAC GAG TGG AAG ATT AAA CTG GTG TCA AAA CTG CTC TCC CAG 2141 
Thr Lys Asn Glu Trp Lys He Lys Leu Val Ser Lys Leu Leu Ser Gin 

650 655 660 

CTT GGT ATC CCT CAT CAA ACG TAC ACG TAT CAG TAT CAG GAA AAT GGG 2189 
Leu Gly He Pro His Gin Thr Tyr Thr Tyr Gin Tyr Gin Glu Asn Gly 

665 670 675 

AAA GAT CGG AGC AGG TAT ATA CTG GAG ATA ACT GGA AAG GAC GGA TTG 2237 
Lys Asp Arg Ser Arg Tyr He Leu Glu He Thr Gly Lys Asp Gly Leu 

680 685 690 

ATA CTG TTC CAA ACA CTC ATT GGA TTC ATC AGT GAA AGA AAG AAC GCT 2285 
He Leu Phe Gin Thr Leu lie Gly Phe He Ser Glu Arg Lys Asn Ala 
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695 700 705 710 

CTG CTT AAT AAG GCA ATA TCT CAG AGG* GAA ATG AAC AAC TTG GAA AAC 2333 

Leu Leu Asn Lys Ala lie Ser Gin Arg Glu Met Asn Asn Leu Glu Asn 

715 720 725 

AAT GGA TTT TAC AGG CTC AGT GAA TTC AAT GTC AGC ACG GAA TAC TAT 2381 
Asn Gly Phe Tyr Arg Leu Ser Glu Phe Asn Val Ser Thr Glu Tyr Tyr 

730 735 740 

GAG GGC AAG GTC TAT GAC TTA ACT CTT GAA GGA ACT CCC TAC TAC TTT 2429 
Glu Gly Lys Val Tyr Asp Leu Thr Leu Glu Gly Thr Pro Tyr Tyr Phe 

745 750 755 

GCC AAT GGC ATA TTG ACC CAT AAC TCC CTG TAC CCC TCA ATC ATC ATC 2477 
Ala Asn Gly He Leu Thr His Asn Ser Leu Tyr Pro Ser He lie He 

760 765 770 

ACC CAC AAC GTC TCG CCG GAT ACG CTC AAC AGA GAA GGA TGC AAG GAA 2525 
Thr His Asn Val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Lys Glu 
775 780 785 790 

TAT GAC GTT GCC CCA CAG GTC GGC CAC CGC TTC TGC AAG GAC TTC CCA 2573 
Tyr Asp Val Ala Pro Gin Val Gly His Arg Phe Cys Lys Asp Phe Pro 

795 800 805 

GGA TTT ATC CCG AGC CTG CTT GGA GAC CTC CTA GAG GAG AGG CAG AAG 2621 
Gly Phe He Pro Ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys 

810 815 820 

ATA AAG AAG AAG ATG AAG GCC ACG ATT GAC CCG ATC GAG AGG AAG CTC 2669 
He Lys Lys Lys Met Lys Ala Thr He Asp Pro He Glu Arg Lys Leu 

825 830 835 

CTC GAT TAC AGG CAG AGG GCC ATC AAG ATC CTG GCA AAC AGC ATC CTA 2717 
Leu Asp Tyr Arg Gin Arg Ala He Lys He Leu Ala Asn Ser He Leu 

840 845 850 

CCC GAG GAA TGG CTT CCA GTC CTC GAG GAA GGG GAG GTT CAC TTC GTC 2765 
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Pro Glu Glu Trp Leu Pro Val Leu Glu Glu Gly Glu Val His Phe Val 
855 860 \, 865 870 

AGG ATT GGA GAG CTC ATA GAC CGG ATG ATG GAG GAA AAT GCT GGG AAA 2813 
Arg lie Gly Glu Leu lie Asp Arg Met Met Glu Glu Asn Ala Gly Lys 

875 880 885 

GTA AAG AGA GAG GGC GAG ACG GAA GTG CTT GAG GTC AGT GGG CTT GAA 2861 
Val Lys Arg Glu Gly Glu Thr Glu Val Leu Glu Val Ser Gly Leu Glu 

890 895 900 

GTC CCG TCC TTT AAC AGG AGA ACT AAC AAG GCC GAG CTC AAG AGA GTA 2909 
Val Pro Ser Phe Asn Arg Arg Thr Asn Lys Ala Glu Leu Lys Arg Val 

905 910 915 

AAG GCC CTG ATT AGG CAC GAT TAT TCT GGC AAG GTC TAC ACC ATC AGA 2957 
Lys Ala Leu He Arg His Asp Tyr Ser Gly Lys Val Tyr Thr He Arg 

920 925 930 

CTG AAG TCG GGG AGG AGA ATA AAG ATA ACC TCT GGC CAC AGC CTC TTC 3005 
Leu Lys Ser Gly Arg Arg He Lys He Thr Ser Gly His Ser Leu Phe 
935 940 945 950 

TCT GTG AGA AAC GGG GAG CTC GTT GAA GTT ACG GGC GAT GAA CTA AAG 3053 
Ser Val Arg Asn Gly Glu Leu Val Glu Val Thr Gly Asp Glu Leu Lys 

955 960 965 

CCA GGT GAC CTC GTT GCA GTC CCG CGG AGA TTG GAG CTT CCT GAG AGA 3101 
Pro Gly Asp Leu Val Ala Val Pro Arg Arg Leu Glu Leu Pro Glu Arg 

970 975 980 

AAC CAC GTG CTG AAC CTC GTT GAA CTG CTC CTT GGA ACG CCA GAA GAA 3149 
Asn His Val Leu Asn Leu Val Glu Leu Leu Leu Gly Thr Pro Glu Glu 

985 990 995 

GAA ACT TTG GAC ATC GTC ATG ACG ATC CCA GTC AAG GGT AAG AAG AAC 3197 
Glu Thr Leu Asp He Val Met Thr He Pro Val Lys Gly Lys Lys Asn 
1000 1005 1010 
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TTC TTT AAA GGG ATG CTC AGG ACT TTG CGC TGG ATT TTC GGA GAG GAA 3245 
Phe Phe Lys Gly Met Leu Arg Thr, Leu Arg Trp He Phe Gly Glu Glu 
1015 1020 1025 1030 

AAG AGG CCC AGA ACC GCG AGA CGC TAT CTC AGG CAC CTT GAG GAT CTG 3293 
Lys Arg Pro Arg Thr Ala Arg Arg Tyr Leu Arg His Leu Glu Asp Leu 

1035 1040 1045 

GGC TAT GTC CGG CTT AAG AAG ATC GGC TAC GAA GTC CTC GAC TGG GAC 3341 
Gly Tyr Val Arg Leu Lys Lys He Gly Tyr Glu Val Leu Asp Trp Asp 

1050 1055 1060 

TCA CTT AAG AAC TAC AGA AGG CTC TAC GAG GCG CTT GTC GAG AAC GTC 3389 
Ser Leu Lys Asn Tyr Arg Arg Leu Tyr Glu Ala Leu Val Glu Asn Val 

1065 1070 1075 

AGA TAC AAC GGC AAC AAG AGG GAG TAC CTC GTT GAA TTC AAT TCC ATC 3437 
Arg Tyr Asn Gly Asn Lys Arg Glu Tyr Leu Val Glu Phe Asn Ser He 

1080 1085 1090 

CGG GAT GCA GTT GGC ATA ATG CCC CTA AAA GAG CTG AAG GAG TGG AAG 3485 
Arg Asp Ala Val Gly lie Met Pro Leu Lys Glu Leu Lys Glu Trp Lys 
1095 1100 1105 1110 

ATC GGC ACG CTG AAC GGC TTC AGA ATG AGA AAG CTC ATT GAA GTG GAC 3533 
He Gly Thr Leu Asn Gly Phe Arg Met Arg Lys Leu lie Glu Val Asp 

1115 1120 1125 

GAG TCG TTA GCA AAG CTC CTC GGC TAC TAC GTG AGC GAG GGC TAT GCA 3581 
Glu Ser Leu Ala Lys Leu Leu Gly Tyr Tyr Val Ser Glu Gly Tyr Ala 

1130 1135 1140 

AGA AAG CAG AGG AAT CCC AAA AAC GGC TGG AGC TAC AGC GTG AAG CTC 3629 
Arg Lys Gin Arg Asn Pro Lys Asn Gly Trp Ser Tyr Ser Val Lys Leu 

1145 1150 1155 

TAC AAC GAA GAC CCT GAA GTG CTG GAC GAT ATG GAG AGA CTC GCC AGC 3677 
Tyr Asn Glu Asp Pro Glu Val Leu Asp Asp Met Glu Arg Leu Ala Ser 
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1160 1165 1170 

AGG TTT TTC GGG AAG GTG AGG CGG GGC'AGG AAC TAC GTT GAG ATA CCG 3725 
Arg Phe phe Gly Lys Val Arg Arg Gly Arg Asn Tyr Val Glu He Pro 
1175 1180 1185 1190 

AAG AAG ATC GGC TAC CTG CTC TTT GAG AAC ATG TGC GGT GTC CTA GCG 3773 
Lys Lys He Gly Tyr Leu Leu Phe Glu Asn Met Cys Gly Val Leu Ala 

1195 1200 1205 

GAG AAC AAG AGG ATT CCC GAG TTC GTC TTC ACG TCC CCG AAA GGG GTT 3821 
Glu Asn Lys Arg lie Pro Glu Phe Val Phe Thr Ser Pro Lys Gly Val 

1210 1215 1220 

CGG CTG GCC TTC CTT GAG GGG TAC TCA TCG GCG ATG GCG ACG TCC ACC 3869 
Arg Leu Ala Phe Leu Glu Gly Tyr Ser Ser Ala Met Ala Thr Ser Thr 

1225 1230 1235 

GAA CAA GAG ACT CAG GCT CTC AAC GAA AAG CGA GCT TTA GCG AAC CAG 3917 
Glu Gin Glu Thr Gin Ala Leu Asn Glu Lys Arg Ala Leu Ala Asn Gin 

1240 1245 1250 

CTC GTC CTC CTC TTG AAC TCG GTG GGG GTC TCT GCT GTA AAA CTT GGG 3965 
Leu Val Leu Leu Leu Asn Ser Val Gly Val Ser Ala Val Lys Leu Gly 
1255 1260 1265 1270 

CAC GAC AGC GGC GTT TAC AGG GTC TAT ATA AAC GAG GAG CTC CCG TTC 4013 
His Asp Ser Gly Val Tyr Arg Val Tyr lie Asn Glu Glu Leu Pro Phe 

1275 1280 1285 

GTA AAG CTG GAC AAG AAA AAG AAC GCC TAC TAC TCA CAC GTG ATC CCC 4061 
Val Lys Leu Asp Lys Lys Lys Asn Ala Tyr Tyr Ser His Val He Pro 

1290 1295 1300 

AAG GAA GTC CTG AGC GAG GTC TTT GGG AAG GTT TTC CAG AAA AAC GTC 4109 
Lys Glu Val Leu Ser Glu Val Phe Gly Lys Val Phe Gin Lys Asn Val 

1305 1310 1315 

AGT CCT CAG ACC TTC AGG AAG ATG GTC GAG GAC GGA AGA CTC GAT CCC 4157 
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Ser Pro Gin Thr Phe Arg Lys Met Val Glu Asp Gly Arg Leu Asp Pro 
1320 1325 \ . 1330 



GAA 


AAG 


GCC CAG AGG CTC 


TCC 


TGG 


CTC ATT GAG 


GGG 


GAC GTA GTG CTC 


4205 


Gin 


Lys 


Ala Gin Arg Leu 


Ser 


Trp Leu He Glu 


Gly 


Asp Val Val Leu 




1335 




1340 






1345 




1350 




GAC 


CGC 


GTT GAG TCC GTT 


GAT 


GTG 


GAA GAC TAC 


GAT 


GGT TAT GTC TAT 


4253 


Asp 


Arg 


Val Glu Ser Val 


Asp 


Val 


Glu Asp Tyr 


Asp 


Gly Tyr Val Tyr 








1355 






1360 




1365 




GAC 


CTG 


AGC GTC GAG GAC 


AAC 


GAG 


AAC TTC CTC 


GTT 


GGC TTT GGG TTG 


4301 


Asp 


Leu 


Ser Val Glu Asp 


Asn 


Glu Asn Phe Leu 


Val 


Gly Phe Gly Leu 








1370 




1375 




1380 




GTC 


TAT 


GCT CAC AAC AGC 


TAC 


TAC 


GGT TAC TAC 


GGC 


TAT GCA AGG GCG 


4349 


Val 


Tyr 


Ala His Asn Ser 


Tyr 


Tyr 


Gly Tyr Tyr 


Gly 


Tyr Ala Arg Ala 






1385 


1390 




1395 




CGC 


TGG 


TAC TGC AAG GAG 


TGT 


GCA 


GAG AGC GTA 


ACG 


GCC TGG GGA AGG 


4397 


Arg 


Trp 


Tyr Cys Lys Glu 


Cys 


Ala 


Glu Ser Val 


Thr 


Ala Trp Gly Arg 




1400 


1405 




1410 






GAG 


TAC 


ATA ACG ATG ACC 


ATC 


AAG 


GAG ATA GAG 


GAA 


AAG TAC GGC TTT 


4445 


Glu 


Tyr 


He Thr Met Thr 


He 


Lys 


Glu lie Glu 


Glu 


Lys Tyr Gly Phe 




1415 




1420 






1425 




1430 




AAG 


GTA 


ATC TAC AGC GAC 


ACC 


GAC 


GGA TTT TTT 


GCC 


ACA ATA CCT GGA 


4493 


Lys 


Val 


He Tyr Ser Asp 


Thr 


Asp 


Gly Phe Phe 


Ala 


Thr He Pro Gly 








1435 






1440 




1445 




GCC 


GAT 


GCT GAA ACC GTC 


AAA 


AAG 


AAG GCT ATG 


GAG 


TTC CTC AAG TAT 


4541 


Ala 


Asp 


Ala Glu Thr Val 


Lys 


Lys 


Lys Ala Met 


Glu 


Phe Leu Lys Tyr 








1450 




1455 




1460 




ATC 


AAC 


GCC AAA CTT CCG 


GGC 


GCG 


CTT GAG CTC 


GAG 


TAC GAG GGC TTC 


4589 


He 


Asn 


Ala Lys Leu Pro 


Gly 


Ala 


Leu Glu Leu 


Glu 


Tyr Glu Gly Phe 






1465 


1470 




1475 
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TAC AAA CGC GGC TTC TTC GTC ACG AAG AAG AAG TAT GCG GTG ATA GAC 4637 
Tyr Lys Arg Gly Phe Phe Val Thi; Lys Lys Lys Tyr Ala Val He Asp 

1480 1485 1490 

GAG GAA GGC AAG ATA ACA ACG CGC GGA CTT GAG ATT GTG AGG CGT GAC 4685 
Glu Glu Gly Lys He Thr Thr Arg Gly Leu Glu He Val Arg Arg Asp 
1495 1500 1505 1510 

TGG AGC GAG ATA GCG AAA GAG ACG CAG GCG AGG GTT CTT GAA GCT TTG 4733 
Trp Ser Glu He Ala Lys Glu Thr Gin Ala Arg Val Leu Glu Ala Leu 

1515 1520 1525 

CTA AAG GAC GGT GAC GTC GAG AAG GCC GTG AGG ATA GTC AAA GAA GTT 4781 
Leu Lys Asp Gly Asp Val Glu Lys Ala Val Arg He Val Lys Glu Val 

1530 1535 1540 

ACC GAA AAG CTG AGC AAG TAC GAG GTT CCG CCG GAG AAG CTG GTG ATC 4829 
Thr Glu Lys Leu Ser Lys Tyr Glu Val Pro Pro Glu Lys Leu Val lie 

1545 1550 1555 

CAC GAG CAG ATA ACG AGG GAT TTA AAG GAC TAC AAG GCA ACC GGT CCC 4877 
His Glu Gin He Thr Arg Asp Leu Lys Asp Tyr Lys Ala Thr Gly Pro 

1560 1565 1570 

CAC GTT GCC GTT GCC AAG AGG TTG GCC GCG AGA GGA GTC AAA ATA CGC 4925 
His Val Ala Val Ala Lys Arg Leu Ala Ala Arg Gly Val Lys He Arg 
1575 1580 1585 1590 

CCT GGA ACG GTG ATA AGC TAC ATC GTG CTC AAG GGC TCT GGG AGG ATA 4973 
Pro Gly Thr Val He Ser Tyr He Val Leu Lys Gly Ser Gly Arg He 

1595 1600 1605 

GGC GAC AGG GCG ATA CCG TTC GAC GAG TTC GAC CCG ACG AAG CAC AAG 5021 
Gly Asp Arg Ala He Pro Phe Asp Glu Phe Asp Pro Thr Lys His Lys 

1610 1615 1620 

TAC GAC GCC GAG TAC TAC ATT GAG AAC CAG GTT CTC CCA GCC GTT GAG 5069 
Tyr Asp Ala Glu Tyr Tyr He Glu Asn Gin Val Leu Pro Ala Val Glu 
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1625 1630 1635 

AGA ATT CTG AGA GCC TTC GGT TAG, CGC AAG GAA GAC CTG CGC TAC CAG 5117 
Arg lie Leu Arg Ala Phe Gly Tyr Arg Lys Glu Asp Leu Arg Tyr Gin 

1640 1645 1650 

AAG ACG AGA CAG GTT GGT TTG AGT GCT TGG CTG AAG CCG AAG GGA ACT 5165 
Lys Thr Arg Gin Val Gly Leu Ser Ala Trp Leu Lys Pro Lys Gly Thr 
1655 1660 1665 1670 

TGACCTTTCC ATTTGTTTTC CAGCGGATAA CCCTTTAACT TCCCTTTCAA AAACTCCCTT 5225 
TAGGGAAAGA CCATGAAGAT AGAAATCCGG CGGCGCCCGG TTAAATACGC TAGGATAGAA 5285 
GTGAAGCCAG ACGGCAGGGT AGTCGTCACT GCCCCGAGGG TTCAACGTTG AGAAGTT 5342 
[0 0 6 1] 

mWVMZ : 7 7 4 

mmawm. set 

Met He Leu Asp Thr Asp Tyr He Thr Glu Asp Gly Lys Pro Val He 

15 10 15 

Arg He Phe Lys Lys Glu Asn Gly Glu Phe Lys He Glu Tyr Asp Arg 

20 25 30 

Thr Phe Glu Pro Tyr Phe Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 

35 40 45 

Glu Glu Val Lys Lys He Thr Ala Glu Arg His Gly Thr Val Val Thr 

50 55 60 

Val Lys Arg Val Glu Lys Val Gin Lys Lys Phe Leu Gly Arg Pro Val 
65 70 75 80 

Glu Val Trp Lys Leu Tyr Phe Thr His Pro Gin Asp Val Pro Ala He 
85 90 95 
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Arg Asp Lys He Arg Glu His Pro Ala Val He Asp He Tyr Glu Tyr 

100 .105 ... 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu Val Pro 

115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Met Leu Ala Phe Asp He Glu Thr 

130 135 140 

Leu Tyr His Glu Gly Glu Glu Phe Ala Glu Gly Pro He Leu Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Gly Ala Arg Val lie Thr Trp Lys Asn Val 

165 170 175 

Asp Leu Pro Tyr Val Asp Val Val Ser Thr Glu Arg Glu Met lie Lys 

180 185 190 

Arg Phe Leu Arg Val Val Lys Glu Lys Asp Pro Asp Val Leu He Thr 

195 200 205 

Tyr Asn Gly Asp Asn Phe Asp Phe Ala Tyr Leu Lys Lys Arg Cys Glu 

210 215 220 

Lys Leu Gly He Asn Phe Ala Leu Gly Arg Asp Gly Ser Glu Pro Lys 
225 230 235 240 

lie Gin Arg Met Gly Asp Arg Phe Ala Val Glu Val Lys Gly Arg He 

245 250 255 

His Phe Asp Leu Tyr Pro Val He Arg Arg Thr He Asn Leu Pro Thr 

260 265 270 

Tyr Thr Leu Glu Ala Val Tyr Glu Ala Val Phe Gly Gin Pro Lys Glu 

275 280 285 

Lys Val Tyr Ala Glu Glu lie Thr Thr Ala Trp Glu Thr Gly Glu Asn 

290 295 300 

Leu Glu Arg Val Ala Arg Tyr Ser Met Glu Asp Ala Lys Val Thr Tyr 
305 310 315 320 

Glu Leu Gly Lys Glu Phe Leu Pro Met Glu Ala Gin Leu Ser Arg Leu 
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325 330 335 

lie Gly Gin Ser Leu Trp Asp Val, Ser Arg Ser Ser Thr Gly Asn Leu 

340 345 350 

Val Glu Trp Phe Leu Leu Arg Lys Ala Tyr Glu Arg Asn Glu Leu Ala 

355 360 365 

Pro Asn Lys Pro Asp Glu Lys Glu Leu Ala Arg Arg Arg Gin Ser Tyr 

370 375 380 

Glu Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Leu Trp Glu Asn lie 
385 390 395 400 

Val Tyr Leu Asp Phe Arg Ser Leu Tyr Pro Ser He He lie Thr His 

405 410 415 

Asn Val Ser Pro Asp Thr Leu Asn Arg Glu Gly Cys Lys Glu Tyr Asp 

420 425 430 

Val Ala Pro Gin Val Gly His Arg Phe Cys Lys Asp Phe Pro Gly Phe 

435 440 445 

lie Pro Ser Leu Leu Gly Asp Leu Leu Glu Glu Arg Gin Lys He Lys 

450 455 460 

Lys Lys Met Lys Ala Thr He Asp Pro He Glu Arg Lys Leu Leu Asp 
465 470 475 480 

Tyr Arg Gin Arg Ala He Lys He Leu Ala Asn Ser Tyr Tyr Gly Tyr 

485 490 495 

Tyr Gly Tyr Ala Arg Ala Arg Trp Tyr Cys Lys Glu Cys Ala Glu Ser 

500 505 510 

Val Thr Ala Trp Gly Arg Glu Tyr lie Thr Met Thr He Lys Glu He 

515 520 525 

Glu Glu Lys Tyr Gly Phe Lys Val lie Tyr Ser Asp Thr Asp Gly Phe 

530 535 540 

Phe Ala Thr He Pro Gly Ala Asp Ala Glu Thr Val Lys Lys Lys Ala 
545 550 555 560 
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Met Glu Phe Leu Lys Tyr lie Asn Ala Lys Leu Pro Gly Ala Leu Glu 

565 ., 570 575 

Leu Glu Tyr Glu Gly Phe Tyr Lys Arg Gly Phe Phe Val Thr Lys Lys 

580 585 590 

Lys Tyr Ala Val He Asp Glu Glu Gly Lys He Thr Thr Arg Gly Leu 

595 600 605 

Glu lie Val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu Thr Gin Ala 

610 615 620 

Arg Val Leu Glu Ala Leu Leu Lys Asp Gly Asp Val Glu Lys Ala Val 
625 630 635 640 

Arg He Val Lys Glu Val Thr Glu Lys Leu Ser Lys Tyr Glu Val Pro 

645 650 655 

Pro Glu Lys Leu Val He His Glu Gin He Thr Arg Asp Leu Lys Asp 

660 665 670 

Tyr Lys Ala Thr Gly Pro His Val Ala Val Ala Lys Arg Leu Ala Ala 

675 680 685 

Arg Gly Val Lys He Arg Pro Gly Thr Val He Ser Tyr lie Val Leu 

690 695 700 

Lys Gly Ser Gly Arg He Gly Asp Arg Ala He Pro Phe Asp Glu Phe 
705 710 715 720 

Asp Pro Thr Lys His Lys Tyr Asp Ala Glu Tyr Tyr lie Glu Asn Gin 

725 730 735 

Val Leu Pro Ala Val Glu Arg lie Leu Arg Ala Phe Gly Tyr Arg Lys 

740 745 750 

Glu Asp Leu Arg Tyr Gin Lys Thr Arg Gin Val Gly Leu Ser Ala Trp 

755 760 765 

Leu Lys Pr Lys Gly Thr 
770 

[0 0 6 2] 



4 6 
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SB#!GD:R£ : 2325 
I2#I©M : ftfifc (DN A) 

m&m : 

SJJII © SIS : genomic DN A 

ATGATCCTCG ACACTGACTA CATAACCGAG 
AAGGAAAACG GCGAGTTTAA GATTGAGTAC 
CTCCTGAAGG ACGATTCTGC CATTGAGGAA 
ACGGTTGTAA CGGTTAAGCG GGTTGAAAAG 
GAGGTCTGGA AACTCTACTT TACTCATCCG 
CGAGAGCATC CAGCAGTTAT TGACATCTAC 
CTCATAGACA AGGGATTAGT GCCAATGGAA 
GACATTGAAA CTCTCTACCA TGAGGGCGAG 
AGCTACGCCG ACGAGGAAGG GGCCAGGGTG 
GTTGACGTCG TCTCGACGGA GAGGGAGATG 
AAAGACCCGG ACGTTCTCAT AACCTACAAC 
AAGCGCTGTG AAAAGCTCGG AATAAACTTC 
ATTCAGAGGA TGGGCGACAG GTTTGCCGTC 
TATCCTGTGA TAAGACGGAC GATAAACCTG 
GCCGTCTTCG GTCAGCCGAA GGAGAAGGTT 
ACCGGCGAGA ACCTTGAGAG AGTCGCCCGC 
GAGCTTGGGA AGGAGTTCCT TCCGATGGAG 
CTCTGGGACG TCTCCCGCTC CAGCACTGGC 
GCCTATGAGA GGAATGAGCT GGCCCCGAAC 
CGGCAGAGCT ATGAAGGAGG CTATGTAAAA 
GTGTACCTAG ATTTTAGATC CCTGTACCCC 
GATACGCTCA ACAGAGAAGG ATGCAAGGAA 



GATGGAAAGC 


CTGTCATAAG 


AATTTTCAAG 


60 


GACCGGACTT 


TTGAACCCTA 


CTTCTACGCC 


120 


GTCAAGAAGA 


TAACCGCCGA 


GAGGCACGGG 


180 


GTTCAGAAGA 


AGTTCCTCGG 


GAGACCAGTT 


240 


CAGGACGTCC 


CAGCGATAAG 


GGACAAGATA 


300 


GAGTACGACA 


TACCCTTCGC 


CAAGCGCTAC 


360 


GGCGACGAGG 


AGCTGAAAAT 


GCTCGCCTTC 


420 


GAGTTCGCCG 


AGGGGCCAAT 


CCTTATGATA 


480 


ATAACTTGGA 


AGAACGTGGA 


TCTCCCCTAC 


540 


ATAAAGCGCT 


TCCTCCGTGT 


TGTGAAGGAG 


600 


GGCGACAACT 


TCGACTTCGC 


CTATCTGAAA 


660 


GCCCTCGGAA 


GGGATGGAAG 


CGAGCCGAAG 


720 


GAAGTGAAGG 


GACGGATACA 


CTTCGATCTC 


780 


CCCACATACA 


CGCTTGAGGC 


CGTTTATGAA 


840 


TACGCTGAGG 


AAATAACCAC 


AGCCTGGGAA 


900 


TACTCGATGG 


AAGATGCGAA 


GGTCACATAC 


960 


GCCCAGCTTT 


CTCGCTTAAT 


CGGCCAGTCC 


1020 


AACCTCGTTG 


AGTGGTTCCT 


CCTCAGGAAG 


1080 


AAGCCCGATG 


AAAAGGAGCT 


GGCCAGAAGA 


1140 


GAGCCCGAGA 


GAGGGTTGTG 


GGAGAACATA 


1200 


TCAATCATCA 


TCACCCACAA 


CGTCTCGCCG 


1260 


TATGACGTTG 


CCCCACAGGT 


CGGCCACCGC 


1320 
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TTCTGCAAGG 


ACTTCCCAGG 


ATTTATCCCG 


AGCCTGCTTG 


GAGACCTCCT 


AGAGGAGAGG 


1380 


CAGAAGATAA 


AGAAGAAGAT 


GAAGGCCACG ATTGACCCGA 


TCGAGAGGAA 


GCTCCTCGAT 


1440 


TACAGGCAGA 


GGGCCATCAA 


GATCCTGGCA 


AACAGCTACT 


ACGGTTACTA 


CGGCTATGCA 


1500 


AGGGCGCGCT 


GGTACTGCAA 


GGAGTGTGCA 


GAGAGCGTAA 


CGGCCTGGGG 


AAGGGAGTAC 


1560 


ATAACGATGA 


CCATCAAGGA 


GATAGAGGAA 


AAGTACGGCT 


TTAAGGTAAT 


CTACAGCGAC 


1620 


ACCGACGGAT 


TTTTTGCCAC 


AATACCTGGA 


GCCGATGCTG 


AAACCGTCAA 


AAAGAAGGCT 


1680 


ATGGAGTTCC 


TCAAGTATAT 


CAACGCCAAA 


CTTCCGGGCG 


CGCTTGAGCT 


CGAGTACGAG 


1740 


GGCTTCTACA 


AACGCGGCTT 


CTTCGTCACG 


AAGAAGAAGT 


ATGCGGTGAT 


AGACGAGGAA 


1800 


GGCAAGATAA 


CAACGCGCGG 


ACTTGAGATT GTGAGGCGTG 


ACTGGAGCGA 


GATAGCGAAA 


1860 


GAGACGCAGG 


CGAGGGTTCT 


TGAAGCTTTG 


CTAAAGGACG 


GTGACGTCGA 


GAAGGCCGTG 


1920 


AGGATAGTCA 


AAGAAGTTAC 


CGAAAAGCTG 


AGCAAGTACG 


AGGTTCCGCC 


GGAGAAGCTG 


1980 


GTGATCCACG 


AGCAGATAAC 


GAGGGATTTA 


AAGGACTACA 


AGGCAACCGG 


TCCCCACGTT 


2040 


GCCGTTGCCA 


AGAGGTTGGC 


CGCGAGAGGA 


GTCAAAATAC 


GCCCTGGAAC 


GGTGATAAGC 


2100 


TACATCGTGC 


TCAAGGGCTC 


TGGGAGGATA 


GGCGACAGGG 


CGATACCGTT 


CGACGAGTTC 


2160 


GACCCGACGA 


AGCACAAGTA 


CGACGCCGAG 


TACTACATTG 


AGAACCAGGT 


TCTCCCAGCC 


2220 


GTTGAGAGAA 


TTCTGAGAGC 


CTTCGGTTAC CGCAAGGAAG 


ACCTGCGCTA 


CCAGAAGACG 


2280 


AGACAGGTTG 


GTTTGAGTGC 


TTGGCTGAAG 


CCGAAGGGAA 


CTTGA 




2325 



[0 0 6 3] 

m$HD-&Z : 34 
m#i<DM : fflk (DNA) 

mom : 

mnowm. - mdna 

GAAACTCTCT ACGAGGAGGG CGAGGAGTTC GCCG 34 
[0 0 6 4] 
@E3«#5 
mm<0^ : 34 
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@2#|0>M : mm (DN A) 

mom : -*m 

S530gS:^DNA 
MM 

CGGCGAACTC CTCGCCCTCC TCGTAGAGAG TTTC 34 
[0 0 6 5] 

mm<D&& : 34 

mm&M : mm (DN A) 

mom : 

GAAACTCTCT ACGACGAGGG CGAGGAGTTC GCCG 34 



[0 0 6 6] 

@B#Jtf>:R$ : 34 

mnom mm (dna) 
mom : -#* 

S?!I©ii:WNA 

CGGCGAACTC CTCGCCCTCG TCGTAGAGAG TTTC 34 
[0 0 6 7] 

WMO-g-Z : 34 
BB8I©S : mm (DNA) 
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mow : -*« 
mno>mm. • ^dna 

GAAACTCTCT ACTACGAGGG CGAGGAGTTC GCCG 
[0 0 6 8] 

: 34 

®#|<Z>M : mfc (DNA) 

m<om : 

CGGCGAACTC CTCGCCCTCG TAGTAGAGAG TTTC 
[0 0 6 9] 

mm<DMZ : 32 

mncom •. mm cdna) 

GAAACTCTCT ACGCCGAGGG CGAGGAGTTC GC 
[0 0 7 0] 

mmo&Z : 32 
MFKDM : ftift (DNA) 
WL<DWL : 



34 



34 



32 



5 0 
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GCGAACTCCT CGCCCTCGGC GTAGAGAGTT TC 32 
[0 0 7 1] 

mn<D&& • 30 

ge#J0>M: (DNA) 

mom : -»t 

GAAACTCTCT ACAAGGAGGG CGAGGAGTTC 30 
[0 0 7 2] 
ffi#J#-i§13 
@B#I<D*£ : 30 
W&W<DM'. (DNA) 

mom : 

GAACTCCTCG CCCTCCTTGT AGAGAGTTTC 30 
[0 0 7 3] 
®#l##14 
IB#Itf>*£ : 32 
®!#J©M: &8 (DNA) 
*<Z>jR : -^fc 
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AAAGCTCTCT ACAGGGAGGG CGAGGAGTTC GC 32 
[0 0 74] 

Wm<Z>&-Z : 32 
SB#I©M: «» (DNA) 

mm 

GCGAACTCCT CGCCCTCCCT GTAGAGAGTT TC 32 
[0 0 7 5] 

mmo&z • 34 

WM&Q'.WM (DNA) 

mom : 

mma>mm ^dna 

GAAACTCTCT ACTCTGAGGG CGAGGAGTTC GCCG 34 
[0 0 7 6] 

mnO&Z : 34 
®5#JG9M : ®M (DNA) 

BJJ!I©M:^DNA 

CGGCGAACTC CTCGCCCTCA GAGTAGAGAG TTTC 34 
[0 0 7 7] 
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mn<D&H : 34 , , 

gJ#J©M : mm (DNA) 

mom : 

mwomm : ^dna 

GAAACTCTCT ACCAGGAGGG CGAGGAGTTC GCCG 
[0 0 7 8] 

mn<0^ : 34 

mn<om : m& (dna) 

S5!l0ii:^DNA 

CGGCGAACTC CTCGCCCTCC TGGTAGAGAG TTTC 
[0 0 7 9] 

BB#J©*3 : 22 
@S#J©S : IKS (DNA) 
«©« : 

GGTGTTCCCT TGATGTAGCA CA 
[0 0 8 0] 
ffi^J##21 
K#J©:5£ : 26 

5 3 



34 



22 
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m&l&M : &WL (DN A) 

ACATGTATTT GCATGGAAAA CAACTC 26 
[0 0 8 1] 
®I#J#-if22 
HJ#J©:R£ : 20 
m#}<Z>M : «K (DN A) 

mnm : 

I^1I:^DNA 

AGTGCTTCGT GCCCGATGAC 20 
[0 0 8 2] 

SJOOfiS : 21 
mn<DM : Ifttt (DN A) 

155©li:^DNA 

TGCCCCTTGG TGACATACTC G 21 
[0 0 8 3] 
E*J##24 

WfflOM : ffttt (DN A) 
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W&KDWM : "n^D N A . 
MPS 

AAAAACGCGT CACCAGTCAC AGAAAAGCAT CTTAC 35 
[0 0 8 4] 

SB^J©M : (DNA) 

m<om : -*« 

hjKne?- : MM* 

AAAAACGCGT CAACCAAGTC ATTCTGAGAA TAGT 34 

[Bin 

[H2] 

#KOD DNA3K'J^7-fIMMf 3* -5* ai^y * 9 VT-Hm 
ttSraS-TH (WTOJSft?: lOOt Lfc) T'feS. 
[03] 

#KOD DNA#U *9--ffSEM#©fc htf J ADN A fcilMi: LfcjS-glob 
inatC-fCS. 6kb)©PCRlC<fcSifi|i§?:^-rH'r*>-5o 
A: 1 0 OngCDt: hMBS^K 5 6 2 ft&DN A£MJSlC^|g 
B: 1 Ong0>H hii$K5 6 2 fi*DN A SfiJEgJC^ffl 

1 : WT 2:HD 3:HE 4:HY 5:HA 6:HK 7:HR 8:IK 9:1 

Q 

[04] 

#KOD DNA/K'J^7-t*Hft©l: h^;ADNAl:®Sfc LfcMyosin 
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heavey chain»|K^-(6. 2kb) © P C RIZ £ &Jf|g Sr^-TSTfeSo 
5 OngGDfc: httj&ftK 5 6 2 «fc l JMtfcDNA5:SI 
l:HD, 2:HE, 3:HY, 4:HA 
[H5] 

#KOD DNA3KU ;* ^ -if^M#© P C Rif $glCfc#£^M^ (Mutation 
frequency) &a^|IIl?&<5o 
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[01] 



Sffi 



7 



KOD (Py rococcus) 

Pfu(Pyrococcus) 

Vent (The rmococcus) 

Sso(Sulfolobus) 

T7 

T4 



: mlafdietly heg 

: ILAFDIETLYH EG 
: LLAFDIETFY HEG 
: RVA1D1EVYT PVK 
: M1VSDIEANA LLE 
: VANCD I EVTGDKF 




1 
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2 
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[H4] 

Ml 2 3 4 




WT HD HE HY HA HK HR IK IQ Taq 

Mutants 



3 
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mm: 

mm) Mfc*<Dmm&mB.z$mifae>iEm&<D&T*mtifrp c r n-tzm 
m& d n a jk y * =5 - if & n « -r & . 

[«¥&#Jg] 3' -5' l^V?^ !/7-^ttS:ttSfittDN A>tfy 
— t?©T$ JWMM*?. I*V1 (Exol) M^Sr^-r^DXEXXXH (D:T*/\°^ 

y ;* 9 - if, fttftt Wf»tt DNA3jfy*e7-1f£ffiV^ ^^itiPS^^ 0 
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a* m A 



[0 0000316 0] 



1. &M*fMB 1 9 9 0^ 81100 

& m ^iMF^Kf ^bEf ft^ 2 t a 2 s 8 ^ 



i 
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